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[^S] FAB icOsKl^rf-F^fcttFAB 





^-HfcJ:t/SiFABI5:3-H-r-S.DNA (RNA) fe 

immumzm^tt. s^c. fab iaws 

ffl. * WfcfgifcKfcttS F A B 1 ISKIlPJfc £VX 
tt£££BS>i??£. ?ttit. FAB Ifcn-Ff 
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[fS*«l] <a>ffi?lJ#^2tf)T$/S&l~256£ 

t < t i> 7 o %oi§i-tt£*rt4# y 

F\ 

(b) (a) cr>#V??ls*1-Vtmtiitit)TS)&XV? 
?M-*F. fcJV 

(c) (a) ££l± (b) CDXV??l>*1-Y<7yJ?%< 
1 1> 1 5<0igg£#LT&4*y 7 7 U** Kfrfc** 
Sf*^SlR$<XJtlJ£^*tT^*{S^t>^7^* 10 
f-F. 

[19*^2] ;Ky*:?V*^F#DNA-CS>41!3<JSl 
IEi&<0;tfyj?7U:*f-F. 

EB«>#y*?W3j-?-F. 

[H*JI4 ] ffi*«^ 1 fc^Six*:* 7 W** F 1~7 

imm5i 2 essfifcr 5 3- 

F"f 4 * ? l"*f - F fc* L/C 5:4fiM 2 fe^co^ y * 
*M-f-F. 20 
[fg#g6] iEW»^2«)rS>'Ml~2 5 6**LT 
& 4 # 'J 17* f - F * 3 - F 4 ft*fl 2 £®C9 * 'J 3? 7 
M^-F. 

[|0S$7] (a) NCIMB^ifire40771£4- 
*^l4 c DN At <fc D9ffiSft.*Ht£l&K i J*t7'?>F 

i3- V1t+YkMt< t i> 7 0%cr>m 

-tt*3rT4sKy ^ 7 F\ 

(b) (a) W^'Jjf^W^FfcfflfflWCS>S--K'J3f 
7M"f-F\ fcitf 

(c) (a) £fcl± (b) ^'J5f^U^f-FcO^=5:< 30 
fcfcl 5^t«-L-C*4jKU5^V^F*»^=flr6» 

F. 

[fS^JSl 0 ] ±EDNA(ci O^-FSiiS^U^r 
* F$r^*Ji9iBI8^«±jfflflaA^^l$-ti:4 £ t 
£4 , tf'J F<OWB*i6. 40 

*)3-F3*i4#y'cr*-F£WIH-4J:3fc:. JUL* 

*ii:4»fe«r4. #y*r*F«^4*lfi0iBKr 
». 

[M#H 1 2 ] e?ij#^2e>r S 1 ~2 5 6 
< k & 7 OXH-"C**T5 y|HWI**LT«r4jKy 
F. 

[IS*)g 1 3 ] EW^fc^SfifcT 5 /BSl^JSrW 
LT**sKU^rf-F. 50 
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IllttBl 4 ] M#Bl 2WBBO#y^7'f-Ffc*«- 
4fiiffc. 

[n#Bi 5] msbi 2isRw#y^rf-F«}itt* 

[M*«16]FAB I *W:?4Wtf}fflK-£8- 

•c*ot, wwi2<^u^rf-F«aw«witB[ 

[MSfil 7] jJfy^rf-Ftn-F-tiDNAtWIt 
. 4 V tsKTItsK y IT* F iir-SClfctc: 

j:0ia8«r»a^y^rf-Ffttt4-r4«««i 6fie 
mourn. 

[it^i8]FAB iwiT+wiami&Bb 

-T4ffl«c<0^^-CJ>oT. M#Hl 5<07y?:f- 
* F W^^*£§HIttfc&-5-1-4 - kfrtehU 
ft. 

[ft&Bl 9] ftSJSl 2^yi7"*-F0>%S£0G£ 

LtzT^nwrnrnx-b-i-c. auKy^r^Ftn-F 

[|f«JS2 0 ] a±A»4.SfiiS*ifciBW=4>Jt4SB*ffl 

1 2^y^7"f-Fco^REtc^v^T^trr4ifc*^ : 5r 

imm2 1 ] ti^ai 2^y^r^Ftte^-L. * 

M^Bt k ^y^.7f-F(dttt4tSdfffilL (MiS£&flL 

^*SftL#4*2*4HalS^-4<»or*4) £16 
3»T4MSt, «S^fcl^Sitf*4**KF*CX?y 
--yyztutt&hksm*. 

-m.t.itmmmm^h z. 1 t £ o . 

Wofir&U «L*8Sfiflrt-4*HB.W43&»3&W&r 
4£fc*&&4A%. 

[H«JB2 2 ] i«UR£&ft4ftffi&gaig«^Tft 

fci^^A^IWrs^c-Hi-^FAB I ifctti-eo 
75^y F WUH«:flWr4 Zkfri>% 

oT. jie r FJ&^2:^L.'C. FAB I77^>hi 
a- F-t4jtfiT*aBtL. FAB I 

-frSittiO. ^fegi&^^I^L. fit****** 

WWi*«aBu6»felWW-4ifc*»6«r4*i6. 
[I9*JS2 4 3 <mJH1B±ip(c*A8*i4 1 , 0r^<OF 
AB Is|fyjt^i/*f-F*fcli*i3&»63-F8*i4 

4^g^WifflJ«!t*)T'*>oT. ajft^FAB I#yjC^ 
U^Fifcttfifrfca-FSf^W^HOfiW 
ta-FU. J8»t4DNAtirLT=Sr4KFAB I 
sKy^^l«'*'f-F4fctt*i36»63-F8<i4^W«^ 



(3) 



8I3 J F10-174590 



[0001] 

W<71- K<0T^-X r-fcitfT y? 

WZZ tlhOX y * ? M"^ K . * 'J ^7^- K . 10 

SPJJ^ W£ r FAB Ijfcffc$*U>. X^7<D3 
•y#XFab lxy>f;W-ACP W^?--fc*<93i?y 

[0002] 

[l^<0StgfcJ:(/%BB^j)f^LJ:3frSiljS] &ft 

mums/**-* (fas) mt. *tiL><rywm. 
$ iii ,mzwmii. i±td*2 y ^7*^- 

h. 

[0003] Fab I (J^M^E n vMfcOftftut ) 

I (ACP) W^-t:(A-/7-^ (199 

y-j (J.Biol. Chen. ) . 269. 5493-549 
6) tLXfflfctl. 

[0004] m-XWtff-^YT^-ACP^y^ 
— &z£*)mtZtl. -^O-^-ACPS-THrf-^-C 
oAtt^HS (FabH, *y<9~ feflll) . 
f&osg-e. 70-^-ACPIl ^ftSfr^-Ac 

Pfcl&&3;tl& (FabBtJ^FabF, /V 
*~fe?Ii>J:WI) . 40 
[0005] ®£1M 7/HCfctt&8SZIg{i. NAD 
PH-ffi^14>3-yhr^-ACPW^^-Hf (F 
abG) izXhirh^.XfJUWtX'hi. 0- 
tHo^fyTy^-ACPft Y=J~ b* (FabAtfc 

(iFabzw^-fti*») tisffifokicto, hyyx- 

2-X/^-ACP#I8#$*l. 4-SJiNADH-tfc 
ffttX/^l-ACPW^-tMFab I ) tiO 

7x/i/-ACPicS&$ft.s„ iwM^KASfc&S 
aST'li. 11M 2fflco^S^ftJD$ix 
X. IS«tt>'W'5M4'-ACP (16C) 50 



ft. *£T£*>1M?/Wi. **<tt/W5MA'-A 
CP#Fabl£7-<- F^'y ?ffl#f l»* J ftt±«)4> 
ftl>(t-X£>. (1 996). - 
A^n^-^UMJ-j (J.Biol.Chem. ) . 2 
7 1. 183 3-1836). ftoT. Fab Iti. 

4mfefm&izto^xmt%&m&x't>t>iim. 
£mmx&&. 

[ 0 0 0 6 ] fcflfflOT-^fcL xj/x'Jtr-a'J (E. 
coli) tti2S^xy>f^-ACPW^^— b'j&qHE 
U -iTHNADPHftcfftt'CfcO. flfcfrl±NADH«fe 

ffi3ta><i>»i. NADPH«S#tt»^t»tSiiE»!MilSm 
SflTtS^-f. Fab I^Xvx'JbT ■ 3y(E.co» 

i)*^iai^§*utnt-^xy^^ACPur^^— fe'T 

&6 (t-X*>. (1995). r^-^.^-T*. 
A>f 3fny^- $r$XHJ-j (J. Biol. Chen. ) . 2 
70. 26538-26542. A-^-^.. (19 
9 4). r V^-^-fV ■ *7 ■ *uiti))V ■ <y$x 
r-U-j (J. Biol. Chen. ) . 269. 5493-549 
6) . 

[0007] s^nr # y ytjumm. flirois. «mr 

fc,UPJ^#«SS (LPS) <s£i?w££llWU ifc. 
v!fl^t;^!K0lfiattSW* { Fab IT&Sitt 
hfr~>tz. mz.\fyyx>l-*f-t>. (1984) r*; 
t-t^-*/-^f^t;l"yS^b'J-J (J.Me 
d.Cheii).27 94 7-9 5 3fc«tS^«s2b 18 
<i. Ki=0.25y ; E^S:^rrSFab I <D#S££W 
ffl^PJ"CJ)l)C: ttfhfr-yft 0<-77-t>, (19 9 
4). r • • *o-;*^ • t h 

y-j (J.Biol. Chen. ) . 269. 5493-549 
6) . yyJ*m&&£V7yJ^G.mizftth : J7?X 

vywn$#cr>mftmt. $MX'mmizmiZtix^& 

;l"^SXhy— j (J.Med.Chem.) 19 84 2 
7. 947-953 ; ^oyy-r -y'Vk. r^^^ . 7 
r^X. • XI^j (Acta Pharm Suecica) .19 7 1 
8 3 7 7; V-isa. ^^^2 533918 

)V ■ ^-b^tf— J ( J. Antimirob. Chemother. ) 1 98 
7 20 37-45). 

[0008] g&m.KFab l3@££#lfWiX^x 

y tr ■ 3 y (E.coii)Ti8^$fi.. if;^^^ ■ f--r 7 

-fAy^ix (Salmonella typhinurium) &3fc<DFab 

WJ ySBtt^^*? • T 4 7 < A »J -7A(S. typ 
himurium)*>fe(7)Fab I iife^ Srirtf7 , 7X. 5 H* 4 . 

xi/x y br • 3 y (E.coiDtctjv^-cxr-r ^y yffltt 

*mL(Vfls/7x*-t>. (1989). rj/*_ 
^•3fy •>'^-fy^O^-J (J.Bacteriol.) . 1 
7 1. 6555-6 5 6 5) . Fab I1fiz?rVtfV 
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xmm&mwt ixvmztvt:. 

[0009] VTf WiF a b I fflgjggtt 

SFab icr>mmimymv$>&fi:#>. Fab I**4i 

<>W5-&* (1994). • 
A>f3To>?^- tSXMJ-J (J.Biol.Chan.) . 2 
6 9. 54 93-5496) . IH^T'Sl^^iutF a 

Wttx^i utr-3 'j (E.coii)*^§iia. 

[ 0 0 1 0 ] F a b Hi. ^?ARtttn4>C Xyi 
UbT • 3D(E.coli)iJj:tf-97l^*5 • f^Mli 
•?A(S.typhimuriun)Fab H3T9 8%«0RHt 

(1992), r^-^.^T". J/x^^ 

• -74 ?orC4 Jl-p^'-j (J. Gen. Microbiol. )138, 2093 
-2100) ^^Cm^W^yA-^f 13^1X^7 -f ;l/ 
^ ■ 4 y^/Pxy-fc? (H. influenzae) Fab IST*7 
5%<o|^H4^tT«^ii-CV^. *mxr>**7 

4 D3 y^X • TVUVX (S.aureus) FAB 1 Ji. V 
3A?f- UfA ■ 7WOy^ (M. tuberculosis) 

aJVrTVT&f>WK. I nhAfc 5A%0ffl.W8c. 

X^x'JtT- 3'J(E.coli)Fab I«\ 7" 
'Jvi/il ■ -FTX (Brassica napus) (WO.) X.J4)V 

t)X ■ T^U-^;*. (S.aureus) FAB Ii>£*:34%<D 
PH*. 5 7%tf)g<IRtt£^L*:. *HfJ<7)F 
AB Hi. x^xUhT- 3t>(E.coli)t{i2 5 2T 
S/Kfc;b*:->T4 4%<D|iMl. 6 4%<9g«Kte£W 

f&ii:* t Ja.vx<;«*ifc. *»saFAB i is, m§L 

m2,4->>x.y4i\'-w6mAi'y??~i£t<?>m-' 

mnmm±. f iiA^^iy >f ^- c o -i 

fcfcH^-U ffl&^k LTN ADH"C(i : t< NAD PH 
^fiJffl-rSfcl^^TFAB IfcttHSrS. 

fab iosiRwiaw(c(ias^«rigix*%s. abms 
££j£fc*r lt mm t z ti& m.mma ftmznx v vsr 
v^y>. fab i m.mma. m&^mmmmmsL 

ffiizftLX!&mX'%:^t&btiZ>. £*>fc. ZtHim 

[ooii] mmmrmLfc^emmttm t lx 
mmztix^z. wt>friz^ Wiftmizr>^x{tis®iz 

nm?. Mz-ifFABivmmztix^h. trziMz 

mjtztsv&zti^cryimtfytfcztmh. stfe. mm 
^HM&ma^ffi. tmtizvitmizti^xhh®. 
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X&X't>h. 
[00 12] 

mizfofr-yx. xm&mit. mz. muz^ztuz 
7$jmm [ffiwt 2] &xvme>?>jwm. m 

Xlflyx'JhT • 3>J(E.coli)Fab ixy^/l'-A 

H^ffllsittfcriOfrSFAB I fc LTR^iT^;K'J 

10 ^r+Ytw&i-t&ztxbh. 

[0013] s^k. ^wneomcosmi. FAB I 

I tfa%tlfzXV'<.71-Y$:-3-Y-t&XV 

* y tmm-t&z tx-hh. *wmz <7>»o#c# 

fcEFJ [EW§"2] fcfcWtFAB 

[0014] *mp>wm&* urni*. mm 

20 l<aPMtUiW?7<D3^W7fl/ 
^X(S.aureus)WCUH2 9g|3R0DfflIFAB I ?y 
A7fiT&£. *%m<?>Z<7m!&t,z£ht. NCIMB 
gffc#^4 0 7 7 1 4 Q3 y^X • T 

•>l"7X (Staphylococcus aureus)WC U H 2 9t*t-«t 

[001 5] *IKHc7)^^®KtJ:-&i:. mRNA, c 
DNA, yyADNAS-iftfFAB I . mzxfy 4 D 

mmmtziitemiz%m%z<v$m. mvm* 
z<DimcomzmL^Mtom<DWzi±. %mztt£t 

i> FAB I^WijafiKTS^W 1 **^*. 
[0016] #3fcflJ3co,r<Z)®B&: ±S i: . ^hJBWTF 
AB I tfaZti&xf? 4va y#ximc?>$iMX 1 J 

^r^YMi.Mz'm&tfi). mmwttiimmmzTnm* 
40 hemi&XTm&fc. &£Tmm>i>w)mmim 

[00 1 7] 18m<?>&mi&tL. FAB 

&) . TSuiSSfe (W. SUffi. ») . ^K^S 
(R S*tt^rt)l3fe) . M^SSiS* (fif4. ^ri^ttT 
Jfl. MUM. «f»«) . CNSSSs (R « 
«l) . IS^^ ifelSife. ftm. HBrtife. 
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^3 y^wm) . mma m. mmm. & 
mm. m&. mm. mmm&) 

«y #X^K^£?l±&gtt£tf- ! Fr 6 Z b izX &fe 

7*Y*mm-z>ztTh&. 

[ooi8] *m*?)Z t>tzmcoimizj; h t . %im* 

izm*mmzmh*mtfv * 9 Yarn 
wm&tLh. *mcozcDim<?mizft£ u\Pttt0i 

IZii. FAB I &5FFV>&mz1f&t&ttiLm& I ?lZ 
iDn-KSfi&FAB IKVWI-Ve&mifib 

[0019] ^m<m<n^m,i. mump}*.?* 
must t^ftmxa. mztztrnz fab i mi 

^TTi'MiP^DFAB la-YXVZflsttY 

izmftmzBT&K&zttmimmztzm 

tfffiewFAB i^'j^r^K«s8^*ffi*^$^ 
a. 

[0020] *%m<r)m<F>®mzz. h t . mzmzt. ± 
wm. mm&zvxmbBmizmicoxv^Ti-Y 
*9\sttY*mmth£imi. mm*. 7 
n*xti£vm;tfmk2tiz>.*m]<r)2t>izmcom 30 
rnizx h t . fflgmt tx^m*. ±mxv 17+ yiz 
m-zmmftommztiz. mz. ±mxv*7i-yiz 

[0021] xminzcommcrmTnifrt u^fwi 

iZX&t. tt*Ti>mz. FAB IsKU^Tf-Kifctt 
FAB ln-KmRNAS:^tt5-fl.^i:tcJ:0WflaT- 
WFAB I|^i$ri¥«L. ffie-C^^^UtFAB I 

Jg££«?i8!b, FAB iae?tfctt&jH£i^m5 40 
FAB I #y*T*F*fc^y 

ix. m. mufzfy Hvoviizizttthftgfs 
[0022] ^mnzmma xx/fbrnaa^s^) 

Jff±H>jMWWcJ:6k. FAB HWJk^^U ? F 
^36*dlF4UtiMrCfcL FAB IW17+Y 
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2U^tt0rcfct SittttFAB itSLTSSSJR 

[0023] xmimicoimtzx&b. fab it 

tfiU^T^-AMCteFAB 
^fcttte^ttJHKIS^U FAB lf&g*5&£3l 

FAB ItJH^fctiFAB IJfittcOflfeCOtxjL^-^ 

-tm^mtiztizx*). fab i?>-$&a*fc 
«fab Kos^m^si^^Jiii^^. mm 

[0024] 2fc3%Hfl<0$ <ifcgfl<0®8lt J: hb. FAB 

zhizu. fab i^ffit-r^t<o^o. -en^i 

FAB I g^JHHC*S^«>a\ -FAB Ig^JE 

#4Uvrv*=r-xucii. FAB It 

wmKftm-r h ^fctcio.FAB 1 

flU**:liFAB lcoMtm%ZVm-t&fr£t:i±FA 
B IcoJSlSrffljh-rS^H 1 *^-?.. FAB Icd£&£ 
«ft»^LV^T>'^d'-Xh{±, FAB IB*?Stt 

[0025] *3^S'J<9!8«T'Ji. >f yh>D«, 

{Cft^$ixSFAB IsKUlt^^sTf-KifcttFAB 

mm^m^ffm^zut i\^mkmx\±. m&mi. m 

±4^fcfcV^TFAB I^'J^Tf-KSrSeS?-^. ^ 

y a un vxxttzitm&Mfc^mm&miztti 

TJJff&±Kfc<t6&gtt£±#$-£& F A B I #y 3f 

[0026] *^<7)flfecoBw. im. m&axTm® 
i±. -m^mmmi^mt^izt^xiim^hcot 
%z,ii-?x'b&. ifritctfh. aTcosm&xvmm 

%mwizi-g%\,^<7)twmt'<ZTS>&. ffl^zti 
tzwmttn&kvwmx'<rm«^^£vvmz 

7*. ^mssmm^^mtszt^^^zw^x' 

[oo27] mwmm 

m. *wm. mzmsmizti^xmizmztix 

•t&t><r)X'li.&\ 

[0028] tmrnx-mztix^z rfe^tt^j 

^mz^m^-tr^-^tt. *ikhcofab 
v 17+ y ttzitx v** y t mmfuz^t tz 
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*tz. *ti?ti rg^tt^ j r«EflUB*^ j 
fc.fcitfrFAB Iife^ttiFFj Bit/ r F AB I 

#Ky^7^KfcttLTiS##l(iraD#6*> (Zttii 

[0029] t&^mt* &mizim&i%^t> 
&£vmmmmz'b<>)ft&. ^naomic.! <±, 

D N A fcfctf S -^«Offi?!IT<0^ffl-r S SOffiSS 1 1 

vmcowMmmwjtfiix'h') , mmiza^mm^ 20 

[0030] m BW<9^ ASWfcii. 1 a s<or 

yXS. F£jtliDNA77:JO<yh£. *«?2 Oju 1 £>R 

ffl(cDNA75^yh^*arti»a«o^. nsw 

fcfct5~50Atg<9DNA£, 20~250#G<7)B* 

mtirFMicBmznx^&hvizmLZtiTti') . z 

[0031] a£tt3 ix:xmi n^tfH 5^*^ 

'J 7? 'J )VT 5 F **/Hc J: S^^iN-J: 0 fitS? 
[0032] rjtexu^yhj Ji, HWcsKytT* 
Y<r&mznW£WZ*tz\±mi&tz\m<7)7u±*Z 40 

«^s*WMrtfcKy*?M-f-r-\ sfcttsKy^r 

f-H^3— F-r s -e z £.&m mix? izm 

[0 0 3 3] SlfisXWO'Mi, xty-AjR*kU 

<7>m<wi®x'tt%< , «£tt»±«&'vtf>* 
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ttOlt&D N A®®* tz&<? 9-xm3£MMYJJ±ft 
[0034] tfcSM®. j «, 'J * ? Vitf- 

xyh»j-?<TJt«. gfctt5t&i?yjr?M-*-F£ 

xy h»J - 5:S(tAii#-5«TJ) S . 
[0 03 5] S»&r»fe*tO>4 r ^Htj 4fctt 
r^mttj E?"IJt«fcJ: l 9^S$ixS2o^U^ 

7*f - Fi9l£fcli2o«>tf! ) * ? U*f- FSHHOHft 

gS^S«-tS-tt>J)0. *M4JtJHEWS>2->*>x 
F «J y;7TStf>*t£fc J: . H-ttfc JtHWtt 

a'TVl' • ^EP^f-a.:? — f^-i^Mis — j (Computationa 
l Molecular Biology) , A.M.JI, *?X7 

* — F • ZL^Jfy — is 7" 4 — ^jl— 3— 7, 

19 88, fJUyt^y^^—T^y^i^yy*—^ 

7-4 v9X ■ TVY ■ YJJ* ■ /Dy*i?7j (Biocomp 
uting: Informatics and Genome Projects), X$X. 
D.W.ffi. 7#-f $ ■ TUX^ 1 9 

9 3, ■ Tt'JyX • • y-^"7 

a VX ■ 7— 9 J (Computer Analysis of Sequence Dat 
a), yt-M, ^'j7-f y, A.M. &XVr»7 4>. 
W.GM. 7-7— ^--7*UX, ^jl-v-v-^'-, 19 
94, r^i>!^ • T^-'Jv-X • y • tV^fjL 
7 — - y<>f ^Dy- j (Sequence Analysis in Holecula 
r Biology), 7ty-M>'y'x 1 G. , 7*f5 7? 
-TVX, 1987, fcitf r^-^^ x yx ■ T-MJ 
j/X - 7*5 A J (Sequence Analysis Primer), 
7*X37, M. tJil^x^x 'J J--, J.JI, M Xh-y 
?bV-7V^ ^-3-?. 199 1)„2O«0,-K 

-9*;x.VX ■ Tr-VisX ■ A V ■ tl/Jf*7- • *W 
3j"Dv— j (Sequence Analysis in Molecular Biolog 
y), 7*y-My^x. G. , 7^f$7? -7V 
X, 1987, r^_^^ x >x ■ 7-f-V vX • T^-^ 
"7 — j (Sequence Analysis Primer), 7 V 7*X 3 7 , 
M. tJiVf'/i'Ja- J.«S, M Xhyfby ? 

vx^ -^-3-^, 1 99 1, fcj:tf#y-y a, 
H.fcii^y 7/7y, D., si am r^>— 

3T7*- T~7vA Y ■ VXj (J.Applied Math.), 4 8 : 

io73d988))„ 2mm<m--Q.%.iz\m& 

tfy-y7^?y, D., SI AM r . ^7- . y 

TvA Y ■ VXj (J.Applied Math.), 48 : 1073 
(1988) izffipZtUzitVtfb&tf. **i^WHJE 



1 1 

J.£k (1984) ^^W^^-Ty^X- 
'Jlf— f-j (Nucleic Acids Research) 12(1) : 3 8 
7) s BLASTP ( BLASTNiJit^FASTA 
(Tf-a-Jk S.F. (1990) rj?^-^ 
• • 2.7— -/Uyfui^- j (J.Molec.Bio 
1.). 2 1 5 : 403) #fcl>#. £*u5>i£Rje3*l.* 
*>trClf$:V\ 

[00 36] r^g|$iit^Sj fclf. %<r>&m>&± 
[0037] mitt. 3&*£&^t.£Ztl&#V ?9VJt 

-rs^y^rf-Fif rm^^nrj tt»&v\p. Ht^ 

Hitf. #y FCBl/CiS* 

4. 

[0038] LTifcfcUmgL ffl£#'J 

Xm>*W5l9\/Jrt-Y. M£tfDNA£||r&fc:3*lft 
4. JMKftfcsK'J #*k£fcUflI0># 
'J * ? H » fltttf** *-fc»£3;hX , 

sKU * ? V** Ffc AlfiKy *Vf- Flf . MttflUl4> 
02? F & fctt# y FtfWfr LX^&Zb 

z<ry%&znm\zmmmx'mztix^hm. 

Lt:mmcDW*co®mMz%£ixZ> . 
[00 3 9] r^y-s^avjli* 2«fcl«-*itt 
±tf>* y * ? V*f- FH?y yK^xXr^^^^BE 
-r&To*x££U 2*ftDNA'C&*£fc4qM>£ 
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1 2 

#^ WxIflfA:/;!/ r*HNL5--*o 

T ■ h U- • ~?-a.T)\sS (MOLECULA 

R CLONING, A LABORATORY MANUAL) . 3S2&R, O-lVY 
■ X7V V7 • ) w\*- • y#y h'J-- TVX. 3- 
;1^F • xm^-A-A-, -.x-3-;? (198 

9) tJiw^rf-xt. 1 4 6H (^fet^ifflSftT 

10 [0040] raj-yiOr^M-f-K <1ggti>»r) j If. 

j&R^v*4?y*?M-f-F«irt\ 1*8 

r^v-y^^u-^f-KSTfrtit^v^ wci 

*4fctt2*«ya|fjt^U*f-H, UNA : DNA'vf 
7"y y F*$ ±V2*mD N Afr«i*^ t *)»*. 
[004 1 ] :*y=f*7M-*-F. Mi.lf l^NSDNA 

To-^yrfTf^U^f-Hti. -fb^flWffi. 0li.tfS 

f-m, >f ^b'bn«ffl|iDNA-fiaffi«B4iJ:t«lft 

20 teJ:^tifls^iJJtl»DNA^3S^#tJ«^ : 5:ffi^ 

[0042] Aft ^^-jkd n ab, mwmiza 5 ' 
%m%LX'nt>ti&. imLttoi?7i'*i-w) 

5' $fBfcL -HWafflliiDNA^foM^tfiMSti 

4 D N A y ^T— fe*S:fla^4 5 y-S^ a >&UBtzi h y 

dt*9VlS*W74 y-^gy^H^Lv^. Sip 
Sff. Mitf^f-^- tftJitfATPiffln4fiJBt:J:9 

30 [0043] flS¥6lfctyrf3t^U3rf-F«)3' *S 

If T 4 D N A y ^T— b* SHVX 

f - F . «i tf 'J ^ 9 Y<r> 5 ' V >&b 'J 

ym^xy-)vm^m,\mm-t. z<mt>tix^ 

tflfiw^y^^u^-f-F («stt^r) co5" yyK^K 
c: fc fc: i 9«RWaajhS wis . 

[0044] rT7X 5 K j If. Hftfc. i^*>'i£V^ 

[0 04 5 ] *iWWfcBte«3;hXV*4HS»7?X5 F 
If. TtT|R$n, e*M»JT'^WlcA^tgT'*S*\ 4 
fctt4MB«4MI3*iJfe*ife*«ffi«W«BT6 £ b iz J: 
•JfUffl^Tfig^r^XS F*6fflff8*itt*. *WW=« 

ytoixfm^tf-tt* Kfthtixa*). wmmz 

«Wfc3«fflS*lfll4. $^>IC. S««Tft<itf. *«» 
50 (=ffiSU9&. *»Blc*J»t6±E7 , 5^SF*JJ:V« 



1 3 

[0046] fiP»*9Wl-Y (WLl>^) j fcL - 
U 'J #7 7 Y t £ titf 'J r 'J #7 ? 
M^-F£tS£U m^H3Mg®jRNA{>L<JiDN 
A*7tli^fi6RNAtL<«DNAT*>OliS. 

Ht» l*tJJ:D f 2*fi[DNA. l*£J:tf2*tt 

DNA« l**7tti2*®RNA. fcitf l#£J:tf2 
*««WW«6«rCJb*RNA % lsWIifcttiOHR 
W«i2*«. £fc<±3*8. ££ttl *ii J:tf2#& 
1RWwateWC*91l4DNAtJj:VRNAt*0/W 

[0 04 7] tialX. &mWCffi82tlX^&XV ? 
fU^Yli. RNA^fcliDNA^TtJiRNAiSitf 

hcmmt i «* fci«ni3Lh«)»o^T 

4. 3S^ii-^«^^— £«Oi§£*y^ 

[0 048] *BH«ffiTCffifflSit-C^S. r^ijjt^i^ 
H j ffMM. 1 ffli^JiWXh^^iaiilgaSr-g-tf 
±E<ODNA^^{iRNAi-a^tS. tth*>^ *v 
9 td&ZvMcM&X-femZlxrz D n 

A££{iRNAi>. ±IET^*SixTV^t^^>0 r# 

^f^y^itfcttfSIWSS. 0«i.»fhy^/MttSS£ 
-£tfDNA£fc(JRNA<± % 20HL3&^(fTV«5rV^. 
£ d Tffin 3 *TC V >S fc <! 3 <Dtf U 3f ? K X' t> 
6. 

[0 04 9] DNAfcitXRNAtMtTJi. ^C#(=- 

WTO D N Afc J: VR N A<9-ffc3W® 6 . 

[0050] *mmX'®m%tiX^Z> r^y^r^ 

9BSrC5VHaB&3*ufc 2 «*fcfcH-*iBLL0>T S y 

f§«. HRtatwrMitr^rf-H. ^y^rf-K 
fcitfctyrfv-kLTOftfivCfc^afflR. Jfetfic- 
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[0051] ^y^rf-m. 2 03asrsy»fcUT 
Hftt3*3;h.& 2 o r 5 /f&Wor S yK£^tr.r fc 

ciT^rt k i **< an**-* £ t itx-Z 

tlX^h. 

[0052] *W»Ky "Vf- F(s#&Ltt*BttMK* 

DP-y^/Mfc. rsK-fb. 77b><7*gfi^ ^ 

^W-^/l'^v/Wt. ^yn^Ht, GPI7 

v*WL rv-ivfc, y*$it. -buy-f;HL mi 
tin. mmTtvx-ivtt.. tijiV3M*i->ttffihh. 

[0053] mmfetote. ^HHcttl6ttS*iT*J 

9. m^xmzimzmmizEmztix^z. 
HodE-y/Wbfe ±if ad p- y ^^A-fkc-ov^-ca. « 

Xj (PROTEINS-STRUCTLREAND MOLECULAR PROreRTIES), 

^2M. t.e. ?w by. w.h. 7'j-vy-7y 

K • ( 19 9 3) 

40 -Iff- T-O-tM VXj (POSTTRAMSLAT IONAL COVALEWT 
MODIFICATION OF PROTEINS)*. ^ WStik? V W&'fe 
m : SMfc it/^ffij . 1-1 2JL B.C. ^' 3 yy 
yJI. W57?-TW. =.3.-3-7 (198 
3) . if-f ( 1 990) . r^y. y x>fy- 

XVf>ftDy-j (Meth.Enzymol.)l 82 : 626- 
64 6J3j:tX7>y^y^>. ( 1 9 9 2 ) Protein Synthe 
sis: PosttranslationalModifications and Aging. 
*TV)IX ^y^f- -3.-3—7 ■ 7*fS- ■ iS 
•/ ^■■ixyX} (Ann.N.Y.Acad.Sci.)66 3 : 4 8- 

50 6 2*«J>4. 



1 5 

[00 54 £fc±fi!<9fci3 9. X 

V Ffcfefc-f L *>5S£fclS:Kfc im £>&^i> (?) t ■* 

[0055] ^Tf-F^' rsyRfflSfcJ: 

miz£ 4 . 17+ FTWT 5 J $.fz\iJ})ViZ* 

m^tziim^mwrn. mfcit^ttfy^rf-Ffc: 

U - FW S y *J8S»i. Hffi&rN 5 )V 

*+*-v~chh. 'Vf-Yvmumm*. nh 2 - 

4. 

[0056] y^7?-FCJI&*l4gflMi. *hj&*V» 

tf4flgffi<^®;fcJ:tf&B«\ @±iMI&aiR&ttttifi&) 
J:tf sK'J KTS swsmztF&t&imiTT 
/W=J:9»J&3*i4. Witf. J:<»H»;fcTV»4i:£* 

Xyx'JtT' ay<E.coH)Tftfrfch.&t*. 

/'J3 x;Wb!fi!lrM$ii4*§^\ * 0 ^T^- Fttftffig 

[0057] Bt^TVHHWi. BfS«*y^rf-K 

4fc£5"Cli. ^y^Tf-FOfSfcL ±EOi£tt££ 
X. »K!ia±ilBftfc*JkWJJt^^*f-Ht»R3* 
SCli: t<t O^Sfifctfy'Vrf-KWHrt^fcOfc 
fc**4. 

[0 0 58] TOfflQ^B. j^DNAtfUmEAOi 

mti&7u-kx-e$>&. ttDNAii imnysi* 

*«R'ti»fe*DNAi|it«||»a4#i.T^4 

Ati. xty-Aifi4h % wittr^xs vx-m&tm 
4. mtmmzmLxm^it. ^ixmmmttz 
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1 6 

lih5^X7x7>'a>'3*UfcJMai» *£DNAjM!fe 
f^+fc»*&*ft.4.ri:lcJ:»K *hi8fefefMIBte 
aLTMBIlCJ: 05*fflfcM*LTV*4 tWtWltf 

4«£WcJ:DIE!»5*i4. 

[ 0 0 5 9 ] jff y * ? V** F t fclitfy *Wf- FO 
4ti^>(cJ:4k. Zti-etiUyrUyx <■») jK'J 

io k * fcusi? y f - f fc (*j|&4 y 7 ? w 

sTf-Hifciidfy^rf-KT**. i<5o®*t'i^a 

3*lTV*4. 

[0060] ( i ) sfl^yyi'yxtfyy^i'^K 

fcait^^3rf-Hi»i36*»flr5sKy jr^^'f-K. — )R 
£s ^UR^n.Tv^£^A. i^yru-yxtJit^a 

[0061] wmz^ixxut t a o . ^««o^ ^ w 
ztiutx y 7 ^ Yizx o h «*ifcr 5 y 8 

£ek£Lfefrbt. iS(£irZ<D?4 7K>y-4l/>h$Z{tl,z 
mt>tlX^higr£. ^Sti. U7rU>Xkmt7$S 
MWi^fcosKy^Tf-Ftn-F-ti. ifcTSC* 
SfTO^fcrK 3MOir^v^KKW«SHW4 
P-yr^yx^y^T^-KtiOn-K^iiS^y 
^T^-Fc7)r5ySii5ij3!)^?tL#4. icoy^u-* 

xffi^jtiOn-FSixi.^y^y^Ftcfcv^Trsy 

30 ft*. X*, »**J iVftJBWWtrWiW 

4. 

[0062] (2) mnvyTVvxxv^+vttt. 

H-t*4. ^ifcii^uyru-yx^y^r-j-Ftt. 
r s y isswc i fctt**uaJb*>HiL fflra. ^ 

Bl^fcJ:Vft#BflMfe#e^4^J«r9». Zti 
fettv^**4«»^*>*T*>#ft Lf#4 . 
40 [0063] 

Tv^4ti^<7)*rfflFAB i^y^rf-Ffcitx^y 

jt^U5rf-KKW4fcOT*4. Wc. 3fE9Bffltt. V 

4 riAy-f UT ( I nhA) . ^yjA/X • 4V7tV 
xy-fe*(H. influenzae) % 7y*ti/i] - -^7"X(Brassica 
napus) (^g) ly^/P-ACPI/^^^-b'A^WF 
ab IBS. fcil/X^xy tT ■ ay(E.coli)Fab 

50 occus aureusJOfrSFAB I fig^^y^rf-FtJ 
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[00 64] *&«UJIi. #£02 [E?"J##1 ] fcitf ^-fcyx^fciWfft&^n-T < y^«T*9«l*. 

0 1 lfflm^2 ] K**ietoS£*ut* ? 1/**- Kfc [0069] Jjfyvf-Kfca- K-n.Bf^-fbi^J(i. 

Jtf7$/Iffi«'!l£3rtSFAB I. fcitXNCIM 02 [ffi?lj##l] t^$^^'J **M-f-K*>3- 

B^|£#^4 07 7 1tfcft&FAB IjT^M-f-K T 4 y9WMtm-T3>*)®&. ttHt&tz. 

S4\ rmt2tilz9xi-y i ttzli r&st2tifz9n tt (ttffi) LT. 01 [E5!l#^2] «odna 

[EWI2 ] fcck^02 LW&m-^l ] (3*3*1*:? [0070101 [EWr2 ] otf y^Tf-KS-n- 
^U^f-^.U^S/Sffi^i. ^S^^o-y 10 VtttmiOXV ? i£MT'<Dj£&*' 

COFAB I DNAfcE^^S^fcfcJO^ilfc y^Tf-FfflPI'fcKSL J0!^y*C7?-K«)WH£ 

(tsitwusfa-F-riSji) axtmi mm m. mmTuttzuroitzn-ru-m^y^m. 

[0065] if^)J9V^Y tf3*I»L WxJfK^ (Hi.tSWSS^^l'** 

^rsy^ffi?fli5:^rrsFAB i^ycr^-HSra &-fe<mmimt&&mmmsfflt:i!tj (fc*fu 

[00 663 ££«t«3*UfcflWL 0U«f02 [E7U 20 $L fc«fctmflll7$yiL fl*Jf i^nWlSiigttSrfitfrt 

#*i ] izjpztitzxvztvJt+Ymnzm^t. tmisr^ /m:*-Y^&m&<m^\&mtm?t 

(Staphylococcus aureus)WC UH 2 9*ffl!&£ffl^ ttlfc ioTM£*y ^r^FOftS&t^fc&S. * 

scttio^tu. *%mmmt%&. 02^ sftTv^^f-^-tx^y-c&o. ^wifls^git 

V*7X (Staphylococcus aureus)WC UH 2 9frt>Wm A ya-XV4 ffK) X&&Z1xfzmWfe'kts< 

ztifzysj*DNA7't~?7i)-x'%jL2tdz. 30 zixh<r>&<\£ms&tix\^. mm. 7 

[00 67] mtZtUz9u~yl,Z}5^X FAB IS: yyt. (1989) r^ny-f^/- 
3-F"f S^VADNAcoE^KfcS?: Lfc*£»#^-tfc ■ 7*fS- ■ *:/ ■ t-fxy^ • :*7 - if - 

£^fc±6fc, #f£«U3<7>FAB IfcL xy^f^-AC ^x-yK-Xx-'y -^ ^^U^J (Proc.Natl.A 

?-436¥<9fl&<7):? y^N'^Mfc miaWfcra&tt* 1 cad. Sci . , USA) 8 6 : 8 2 1 - 8 2 4 £fefi£ilT V ^& 
hh. ZoLZnt>tvtzDNAmm2 [E^*^ 'MMMiX^VfcfllV^fc. m&9VK9 

1 ] fc^SiiTV^. -Hiti. ffi£^Ffi*^2 7 . 9 ®<0#^&f9I!*H"iEfc$r.&. HAgilJ^t, Ite 

9kDaT'J)S*«;2 5 67SyS^<7)^>'^y©5r3 ?V't?ftej££ttJH3*l4k WiUW-f ^V*^ 

-K-rS«WR l )#*atr. ZlCO^y^flti. ( 1 984 ) r-fe^j (Cell)3 7 : 7 6 7tJ:0ffi&$ 

yy\-^®£7)4 , Ttxv'xyb7- ny (E.coli)Fab iit^f ✓'y^xyififii^^^^yy^Kti^-rS^ 

2]OFAB Iti. lyi'JhT ■ 3 y (E.coli)xy [ 0 0 7 1 ] HlfleL^dfctCiS t . *W«T'isM$ 

>f;KACP)U^^-t'(Fab D.x^fXT ftT^S r^y^rf-H^n-H-rs^y Jf y u-^-f- 

O yb%V?JV$ J $P29l3 2cr)T$smffltii$) Kj <0^i. *^^y^>-f-h\ !»C01 [E?iJ#^ 

4 4%<?)^-ttiJJ:^6 4%c^HRttS-W-tl.. 2] t^$iut75yi^J5rW'ri»x^7'fari.^ 

[0068] *fM]atfyjr?M-?- H»±. RN A. fif| XFAB I »3-Ht-&S9llfr^tr>KU ZlVKT-Y 

i.{fmRNA<7)jg©i/v:<iDNA. Wiif. ?o — — y ^fi^ti. z<nm±. ^y^r-f-H^a— 

«H***Hi*:J: <0£&Htih c DNAfcit^yyAD #AE?d. 9«t*3*rO> 

NA«aMrC*0#*. DNAti, 2*ff^ttl44l 6) Ht<flHWWiJ:V/*fcJd*W9flfi»l** 
•CfeOfli.. 1*®DNA{4, -feyxg[tL-Ct>»^<x 50 »»4ajn««i:ft#Lfc»C*tr!lfyj»^U5r^Ft 
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[00 72] 3&fc*f«. 01 [EW#*2] <om 

mZfitiY 5 J WSSWM-t S^'J^Tf- Fc07 5 ^ 

STfcOfl. 4£J±*ft«:^t#^S£k>!p»&:ft. 

[0073] ^W^fcWUHto+fcli. 7 9 F 
kliH&S^Stf&l.. HJL Safesfc/ctiftflnfcte. l 

[0074] i»jiS(cBiL*wij«i«c»* umww> 

<t»fc*±. 01 [R?lJ##2] t*8*UtFAB ICOT 

s/KBH^rrsjKy^rf-F. shew. 

Wm&<r>y 5 ^ > F £ 3 - Ft" 4 sK U 5 7 I'sTf - H** 

*4. 

[00 7 5] 3&£;iaj££Pll^$(dGF&U^>fcL F 
AB g|#*iJJ:tf75^yF. fc 

itf^^VFtfOT. SfcUfcfc<ktf^tt£3--F 
-rStf-y^V^FT'S) 1 ?. -ii^>«lll [EfflH- 
2]OFAB I>Ky^T*F«>7$/iHB»l*# , *-4 
iMJLiWML 5-10. 1~5. 1-3. 2. 1 

U**>{±. FAB IOtttt£J:ttf£tt£aXL&vv9- 
4 lO"FWL ftmfc«X&T'£>4. &fc£OA(cH 

WfcHTOiKy IT*- F £ 3- Hi-*sK U 3* 9 F 

[0076] JcRHttS U>BftMl2. 0 1 

[EW#^2] £93ftfc7$yKEH£3T4-*FAB 

I # 'J ^Tf - F 5: 3 - F ■? & ^ U 3? 9 V * f - F k 'J?% 
<kt>7 0%R-£0^'Jif^U^f-F\ fcil/JWJ 

9~7 A aa -yijX ■ T*JV*}2. (Staphylococcus aureu 
s)DNAfcJ:"53-F$il5FAB I^'J^T^FS: 
3 - F-T 4 # II j? 9 F k 4«Sr < k i> 8 0 %H-e> 
®$£&tJ5tf 'J * ? U** Ft> JtWUcfflHWCfc* 
rt»£rt:li02 [EWH] lc*3:tofc!Ky*?M-*- 
YX'bh. iOjSfcov^T, ±fEtf> t tf>k 4*5: <kt> 9 
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0 %H-*># \) «7+ F J&Wcff* L < . £ ft. ^^Wfc 
#*U*Ky*?l'**-F0>«Fe» &&<bi»95%n 
U*. 4«5r<ki>9 5%?>{>tf> 

«>+Tfc*|w3r< k t> 9 7%*>«6*g|s«fc#4 1 < . £ 
*iS>*>4T*>4«flr< k t> 9 8%£ JtfiKK k t> 9 9% 
«*fi*«BfclF* L< . $ 6fcfcfe*&< k *> 9 9%</)i§ 
£#J: Off £ L\\ 

[007 7] £»iSfcHM*WF4U>a*M 
02 «)DNAIcJ:»)3-F5*l4j* 
10 «^U^f-FklOtWfcHt41WaB4fcB8Stt*« 
JW^sKy ><Tf- F £ 3- F-f&:K!J 3* ^ I'jTf - FT* 



[0078] S^fc. 4cfHHUt, JJSOTfc'vf 7'.^ 
>fX-r&>KU7^^3r'f-F(W4(>0'C%«. 

WsTf-FfcBW-ifc^T**. i-T'ffiffl^ilTV^. 
rx F y yy'i y F**frj EHHJ=il«5f < k 
1 9 5X*J iOTfF* L<I4**< k t> 9 7%<0fflPltt*>' 

[0079] *3^BHc0^y Jf ^ UiM- F^tWLTCl 

t«@tS*iT^S3|^Hislfyy^W*f-F*. RNA. 
c D N A itf A D N AffiWM 7"y r-f Hf-y a 
yra-rkLTttBfSifcfciO. FAB I £3 
- F-f&^gc DN Aisi:tX^VA^n-y*J#gt$ 
*u FAB Dte^kSSi!5iJffl«ttt^-tSfl!lc7«i 
g^^cDNAfcitX^yA^U-y^gl^^S. 

30 iJErn-^liHW:^ < k t> 1 5JSS& &t h . ff 
4L<«i. ±H7o-/tt. ^<kt,3 0JS*£* 
^< k t> 5 0Jgg£WUt£. Wcff* L^rn 
ilwar<4:<>3 0«aS**U 5 04fcli**L* 

[ 0 0 8 0 3 «i tf . FAB I W&rtm^KfSm. 

\t. wnDNAS«*fflv»T5ry3*7^u*f-Frn- 

r5-^$-frSX^y-^y^{=J:0*gl$ft.#l». 
v^T. *ffeTOei=^)ii»iIkffiffl«F5:ii;?i|2r*-rsSIJE 
*'Jrfif^^*f-F*fflV^i4:tJ:9» c DNA, *f 
40 yADNA^tlimRNACO^^r^'J-^^'J-- 

[0081] *^BB«^y ^ i^>r^- Ffc iv^y 

f-FfcL Kt^WHfflS-C^y^^^f-F^tKLT 
^^teHt^ft-T^SkCl^tiSk. 0^m. Wfcth 

tl^ffi?iJ#^3t5 J;l^4 2r^tfJi- y a*7 ^ U*f - FTft 
SsWMBsKyjt^l^srf-Ft, aMWMifcE«tfc*J6 
50 fcBJt«PCRr9-f v-fcLT*Wt4ii:fcJ:'), 



2 1 

X ■ 7**>l">X(Staphylococcus aureus) ^&&Ft1fi£$k 

I o o 8 2 ] #11 5 ? Fte, jfia** y^7B+ie 
Ffca-Fuw. ±ieE5ij«, mz. wm&t>im 

[0083] 1 oifcJi-e/TjJLhcoroffi^ltill^^ix 

[0084] WthlZ^ *%m7>XV * 9 V*+ Ftt. 

?M?>Baffifk ^ttiHRKtfU^yf-FcoiSttfccktf 

^h. 7n?y^7mzt^XfflmX'i>Z>7-l'7a? 
[0085]Wffitm 

Xfyjaa-yfiX ■ T^l^XfStaphylococcus aure 
us)WCUH2 9tt£*triflK!IMi* 199 5*9/11 
lB£23-feyF • "7^-- F54 7\ T^N'r-f-y 
AB2 1 RY X XZi y h^yVCOi~i^ai~)U ■ 

y 3 yx-^/- >f y^huryi'- ryF • vyy • 

A';f'J7- 'JSf7 f (NC 1MB) fcSffrSfl. n 
C I M B§ffc8-5|-4 0 7 7 1 tfittZtltz. FAB I 

yj r^t£$tut^o->-oDNAj t^d. 
[0086] £f£S*l*:tm<i. ^IFAB I DN 
A££tf8rCfc9, ^tWF r NCIMB40771 j fc 

mvhtitz. &&i}titctmt,z&£tiix t J?i?]s* 

f- F?)ffi?i]i> ilX^itt J: 0 3- F3*i£tf! J^Tf- F 

[0087] £<o^Bi. mt^^tom&mmpy 
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3 5 U . S . C . 1 1 2^TT'S*?ilS 
id*. WfeWOIPiriBBftTfc S £ k fc*Bt* few 

yxW£gTt>o&1)K ZZT\M*fr&y4 -tyxim 

[0 088] iK'J^rf-K 

^K+ffcBHfcL Hi [iw#^2] «>JtiE7$yi«i 
/^yh, mw&kvmmizmthiznx'hh. 

*yyy*y\-s. rmmicj «j;tf rgf|Kf|cj 

w&Ky^r* f t n i&mmtiz&imzQffiLx 

U^Tf - F ^MLflSrn^ yWg*Qfrth . 
[0089] *^BO^l»^Tf- FtJ. fflftxtf'J'O- 
20 f - F\ 39*j!? V F 4 fcfctelfeK 'J "*7"* FT'fe *) 

#*. htm u^iwwctL -eitJifflSi^^ii^r 

[0090] HI [E50#^2] <0^'J^Tf-Fi075 
^VK BI»flc2feUaiHR{(cU. (i) lflKfctt* 

0. 1»S!Wir5y|H8BfeWtfi3-Ft:J:»)3-HS 

i,i>i»t><7). 4fcl± ( i i ) lfli^Uf fi£i±ors 
30 yK^^imSS-^tftW. tfctt ( i i i ) B^S^ 

«^SfiTv^fc«>. ifcii ( i v ) iunrsyi^'jfi 
y ^rf - F^«wc«ffl$*i6i»!4fc«47 , p^ y^° 

yyK mmft&xvm&.mi. &mmiz^ztitii*i 

-5. 

40 [0091] £OAlc8IL*3»!IWl«c*4 Ltm*0il 
ttt. 01 [i^fl#^2] CSSftfcFAB I<0TS 

omzmL*mi(?>mzm L^&tmu. fab i 
orsy^ffi^J^-rs^'J^rf-F. ^it^.c^a. 
Sigftii.ktfy^yyF. msizmmyy? 

[oo92)Siu>»t raarsyBafflicj: 

50 0l^yrUyX7!)^^L3tt.<7)*^*. 19£BWU. 
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k LZ3.t>ti&cr)\^ BgflfiftTSyKA la.VaK 
Leufcitf I 1 e<7)»ti-C<9£V*9HJ&. bKn^^P 
SSS e rtJit/Th r<7>ffl533i. StttSffiA s P fc 
JtfG 1 uC7)£Jft. 75 FSSAs n}3j:tfG 1 n|§CD 
SSI. Jgffl^^LysUitfArgCO^fetft^S 
^KPhe, Ty r|||<7)B&T"S>6. 
[00931$ ^>t;c0^tcWL#t#* U^i. St 
ffl. 5-10. 1-5, 1-3. 2. Hfcfcli 

OfflOTS/IBiSSaW^SSSI. X*£tt±ftin*< 
ffiSta^t)$nTfiRtri.@l [KJW*2]<&F 
AB \XV'<.71-Y(r>T5i;miMtt-?Z>^&. S 
tett. H§gfciiJ:tf77:50<yF. *lXt£75^yh 

9. clix^JiF AB l<tfmtsiV8&2&£t&Z 

[0094] *W&>X V 17+ Kfci ^ 'J * ? U* 

®fcl&g$ivO>S. Ftt, E?iJ# 

^ 2 CD;K y 17+ F ( tt£fta&>K U **Tf- F ) &tf £K 
5iJ#^ 2 'J ^T^- F k 4*Sr < k 8 0 %OP-ttfc 

< k i> 9 0%O9UHtt ( 8 fcfclf * L< fcfe!«Sr< k i> 9 
0%OHHt) . 3&fcff*L<fcH»l*t2«>i|?y*i 
Tf - F k *> 9 5 %4)£HM£ ( i L < 

3r<fci9 5%tf>B-tt) t#t4sKU^7*f-K** 

1 3 0 7 5 /B?fc itfS fcfcjff 4 L < tt*Jwfir < fc t, 5 0 

[0095] *ww)y y7* y f ^ 

#y*T*FMrao+IH«cfcLTIW83it»*. 

*WH*>s£ft#y 7 ? m-* veysmzmmzti® 

5. 

[0096] 77^>h 

itz. *%IJa£aJEfl^$Ui&ticM(ctt. FAB 

^rsyssr^-tSFAB i«77^yhfcj:tfi 
i [ffiwi-2] wfab i <^a*> xx/mmmoy 

y7*y\-ttLXtchX*)i7+YWb%. 
[00 97] dOjSHHU 75^yHl ftfifcAF 

ab i#y^7*-F£j:tf*aOT*fcUtt*N'a7 
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WEH**«#y'*7**-F'C**. 
[0098] BulE77*0<yFJi. r-efiiflc-CiAL. 
T^Sj t>0>-?&Oft&« ?%bJ?fl!ff>7$ytt£fcU 
#y<7?- F0>^££(it;h.&£ateLfct>0>'?fcH: 

8ft LTUS-e<^c# V^«sjcy *<7?- Fl*J t** ix# 

6. **v*<odfy^rf-Hrtt*4*L4«*. zz\t 
io ml ^v^com-^y^r^Frttc^iix^s. 

tf. **#*U>ft*Wli, FAB I77^VK0 

r s /*a8fcU£ Lfc#i«7-ufc «ktf 7-d -#y ^r^- 

^y^T^Krtfc-^il&^f&BHFAB IXVI-TI- 

Y<nyy?xywzm?hh<7)Th&. &->x. zzt 
MmZti*:W%(?>--ffiX'coyyr*yhli^ FAB I 

20 [0099] «pfc#4UV75* r .X>Mi. 

-20. 21-40. 41-60. 61-80. 81- 
100. 101-120. 121-140. 141-1 
60. 161-180. 181-200. 201-22 
0. 221-240. 241-256fcJ:»)3-K3*l 

[oioo] z L>izmz&&L^7yyxyhi l z\t, m 

13-t«)2 5. *5j3 2-^3 9. *«»1 12-^12 5. 
30 m5 6-H£19 6&J:tfft2 3 1-Hft2 5 2£&trx 

yx'jhr ■ ay f ab \to7yyxyviizwm&R. 
mthh. xmivmizmL^yyrtyhizii. f 
ab io^ygflji^^Mft^&s. j»msas@e 

ab i ik y it* f 4 fc«-e*t^c^a4 
40 ^i**jK*^3»aBt*trtHK>2aiMiW!> 

5y«4W1»Tft4. 4fc. l?IBt*$^-9-^XKHSr 
7 7 ^ ^ F i> 5t3SSW^7 y y F «ff 4 L H 
ft*0HT'fcO. ^SWtC77^yFO+-Ct^t»* 

WKV'ZT+VmMStohtt:. If* Unify ^rf- 
FY*4. 

[0101] 4fc. *5&BB<0iO®K-rlff 4 U^0Mi. 

fab io«Bsw4^{iiaigfl^ftt^i$fak-rs7^ 

^VFT*6. iOAtMtT*^0»4Lv^f* 
50 fllfcUi. fab i»TA'7r-fe^tJJ:tfr;l'7r 
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-&tfXdRSS« ( ^Wrlij ) . 
MJj:^-^-y-h«j£ffi^ ( r^-^IB^j ) . 
^->fcJ;t/^-y^j£^ ( tf->mis ) . =M 
;PfcJ:t/3>f;wg^^ ( rrM^Jgj ) . 

[0 102] ^AtiUMU^^^yK: 

~#J8, »26-H&34. &39-Hfc6 1. &70-H& 
8 0. &9 5-Hftl0 7. #>12 7~#13 9. #16 
2-Hft 1 7 3fcJ:tfft2 0 7~#2 2 0 £ J OBSSSit 
SfB«<li. T)V7 r h-^AM^Mmi^ts t>tlt> 

1 9~#2 5. #6 2~#6 9. g>8 5~#>9 5. #U 
4 5 6, ftl 7 3~*n88. #>2 2 0~*<72 

2 6. £)2 3 2~ifc2 4 0tiDH5££ft6«i£HL * 

- hmmttts £>il&B!SS: -t 
6. ttz. m&)80->4&85. mi 08-HS1 1 2. 
**7l2 0-Hftl2 5. &17 8-H&18 3:fcJ:t£&19 
8-H&2 0 3 ti •JB^ftSmSfct. f->m®ZHr 

»85, *n0 5-HftllO. #12 0~*n2 5. 

1 3 8~~#J14 3, m4 5~#;15 3. #>17 5-H& 
180. *5>187~-*n92fc.i:0 f ft240-Hfc245 

0-H&36. ^8 6—^9 8. #U 1 5-H&129. $) 
13 8~*H52. m6 1~#jl7 9. *H8 5-H& 
19 5. &2 2 6-H&24 0. &2 4 9-H&2 5 6KJ: 
9B£S*l£f«g«i. K*ttT5/l!2:^Si:-tS. $ 
<c>fc. SS#2-#|8. #14-^)19. #j3 6~ft8 

6. 98~#>1 1 5. ihl 30-H&1 38. $)1 52~ 
»161. m8 0~#18 6. £>2 0 6~i&2 2 6fc 
J:tX*!j2 3 9~*«j2 4 9fcJ:0H^$ixS^{i. 

ttrsyse^^t-rs. ^^20-^40. 

#>4 3-H&6 2. &7 2~#;9 3. ftl 0 2~m 1 

7. #1 28~*H4 0. ^18 0~^2 2 0fcJ:lX*5; 

2 2 8~ft2 4 0£J;9B5£$;ft.6fIi£«. TjVVtW 

U IU~*«J10. *5j2 7~#5 0. «6 0^7 2 < 
*«?9 7~**Jl 10. #1 5 8~~fll 9 1. &2 0 8~#) 
2 2 O&XVm 4 0~#2 5 2t<J: 9B5g$fi&®# 

3*>K. S«&3 8~5 8. &7 7~ 
#8 9. »98~^1 14. »130-H&142, &1 
90—^204. &208~£>230. fcitf£)234 
^2 4 6l;:J:9B5££ix£®lsStt. *i$mm:i£tst 
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6 2. £>9 8~&1 1 2fcitX»2 0 6-*;2 2 2tJ; 

$£>(C. *»3-H&9. &14-H&20. #25 
-H&3 3. #38~#60. #6 5~#>88. #98~ 
14. #1 2 0-Hfcl 24. mi 3 0~#14 0. 
*H78~*n8 5. #19 5~*«72 2 8:fc<i:tX#72 3 
6~#j24 7Ci 9B£$*il>IUg{i. XKKttlttt* 

jR«£7 5 ^ y h izm ix miX'^tuiMmi^t 

[0103] 3fc£*F£U4tKii. FAB I^ft 
FAB i^t^W. ^!|*JWI* ^tifficovSttSr 

20 U^T^- H . MilfXyi »J h T ■ 3 'J (E.col i)iy>( 
(ACP) vr??—**. Fab I ^tr. 01 [ffi 

tstiyyvxyhx-bh. zti^mzmtxmzn 

[0104] #&BHii£jt. niz. mmcoyy^yh 
-ts^u 3? ^ h i:^ w ^-f x-rs^y * ? v 

cR774~?-iizmt&i>(?>fti>. zcomzmtx. 

[0 105]^^-. «±ifH)ia. IKS 

40 5:#trC^ ^f&HJK? ^-t: J: Site^S^ff 
jfpix^.?S^iWWa*5 J:l^«mi.S«rtc«t S*^^.;^ 
* V<7M&l,zmf& i> ^TfeS . 
[0106] ffl±H«T*4. ite^X^ffit J: O^'J 

50 Ktt. JdiiLT^A. PKf#Aifc{±*^l!^y^^^ 
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Jtf- Kfcl££$iiTgASit?§£ . 
[0107] -ffcbfcflUtf . * 7 l^** Ktt. ffi 

CIS^^tL^S. ^^-flligfelfi. MifrOftfljfc.tO 
*t±»W;:#A$ix#6. HKK. T^XS K<7* 

^wiist ^^«c+tijtti» d n a t ixmxzn 

mfcMyt>nT^A$ft£*»£*:»i*iAffl*B 

2#«RN A^fcliD N A*7 4 )VX^ ?-X'h 0# 
(£DNAfcLTira4'£*.A&h.tt£. 7r-y 
)VXt LT«+'vSA£ft#, *4 L<(±^A?ix 

[0108] &Sj£fc:reU <?*-0+T1ff*Ux*> 
[0109] £*>j££Hl,&&ff & UvRfWCte. < 

mux'ffiQzn&msits tTfwmmiK9 
[oiioi m&FmfcimihtitzmiEMmi* 
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iroattsfiiw. mfflizMRztifzmzm&xtm 
loin] sto-c^aKcis^??-**. tmixv 

fci+a^iSSSiU:'^?-. H£tf7*5.*$Fi3J:tf 
7r-^'S F*»&S!W3*i£ 9. ^T*^HBW 

[0112] gSfrD N AffiJiJti. ^«^arc^fflo 

^^-frSDNAffi^a. laifcji-^iuxhwsi 

Ixy VT~ fefT'D N AffiJUtJ J: VJBH^ 
5WVh ^^tfe^S CI 1 1 J: 0 

co-efts, znmmtx. stvummmmYcit 

30 «^^-taBW4<0fcJiS«r*»tt, Plt<^* 

(1989) r^El^^ ■ 9u——V7^ T • 7# 
7 Mi — ■ ^^ar^J (MOLECULAR CLONING, A LABORA 
TORY MANUAL), ^2RS (3— ;H« • X7'jy/ ■ 

[0113] ^-(^(t£DNAS9IU. 05^- 

tfmRNAlE3Pi«^-&rnt-^-**tt. MiSSr 

40 5. l?ia:ro*-*-<7>tt^fl<j:5:i,<Di: LTJi. ^fflr 

A/PL70t-^-. X^xDhT- 3'Jlac, t 
rpfe^tacrot-?- SV4 0«MKiJ:t^l 

[0114] HWc. fSSffig^Ji. lefBBJftfi ±tf» 
50 tSSfiL fcil^E?««t«iai«ffl<0 , J--KV-A^^g? 



(16) 
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Jt^Klfc ilX^jhn F yfcrSlKSK&A U G £-&tf . 
[0 115] Sfet. ffilgBatt. ^S^Hfflfcit/^fe 

[0116] iMMfcitfftSJfK^-Hs HRKSltR 

at. if * u< u i a*fc«-etiKLt.<os«?^rig^-^ 

tf*:*v>f >-yWtt. fcir/x^i y tr • n y fcitf 
te^EKt^^ws^'T h 5iM 7 u y * fc*4ry tr 

[0117] jWBWStOffi^EirtlB^^fut^S^D 

7S2fcit/X.-KKT7 i 5Sf 911, 9MMII&. «i 
[0118] 8 *9H)jfct&fc % lr?£fc 

mmz&trrh. zti^mmm. *stmom&t 

[0119] Tffl££*lT^I>ifc7y<.7 ?-£M& LT* 

KAf^pQE7 0. P QE60fcJ:tfpQE- 
9. Xh7?x-y*^A¥»TtgfrpBS'<.7:?-. P 
hagescript/<.?? — . Bluescrip1/<. pNH8 



30 



A. pNH16a. pNH18A, pNH46A. t>J; 
Xfy r -V 3^7*6 A#»TKSn»tre 99a. P KK22 
3-3. PKK233-3. pDR540. pRIT5 

yA^AM&CPWLNEO. p SV2C AT. pO 

G44. pXTifcitfpSG. t3Xr/yr~-7^Tip 
^A^nTIE^pSVKS. pBPV. pMSGiiitfp 

[0120] 70t-:?-». IS7ot-?-7 
7^yh, ti;b*>7nt-^-Jt^S77/^ 

7vi±-?-m®zx<vx-9-%?m®.. mutt? 

D7A7x-3-^7-fef/l'b7yX7i7-fe' ( r C 
20 ATj )e^&££t^'<??-£JBVva)^3a£e?- 
ft»6&l^*l#*. 4MaW)ifcT* 6#\ catSKeTa 

^-^A-^fc. CATStttfHMaWBJ&SfU i 
sfcttWC ATttJEfc J: O^JtiSii^S . . £*>BWfc3i 

*l£>20tf>*?*-li. pKK2 3 2-8J3«klfpCM 

[0121] *9TO£J:&#y jr^l^f-F&KftK 1 .; 

14. lyx'JtT- ny(E.coli) 1 ac IfcitM ac 
ZijitfTot-*-. T3iS±tfT7:rnt-*— , 
gpt70t-?- 7J*yPR,PL7u*:-?-t5 

itxt r p rot-^-^fcS . 

[0122] ^WAfcWtTai^H»K^«)7-o* 
-^-fctt. CMVBD^T-Ot-^-. HSVf-S^' 

y^t— fe'rut-^-. w«fcJ:^f^«sv4oro 
(47 < 7X^lB'7'f;l'X ( trsVj )«7nt-^-, 

[0123] ^±«i)ia-cco^t:ji^^<^ 

«±iHIIBfcBW-*fc«)"C*4. H±MBtt. ©^K^t 

50 mm. mtksmmmttz\iTmm^wm. m 
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mm. mammmmxh o #s . 
[oi24] mimm^mmncomxit. y yB?#^ 

7^X7x^3^ S^£?L. »®^A, fl)ln-f 

a. mrnmu. %<(mmmc?-*T>K must 

-t*X£> ( 1986) r/^_^. y ^ *V-yX- 4 V ■ 
tl/Jfa7- • AM*ny-j (BASIC METHODS IN MOLE 
CULAR BIOLOGY) , tsXtf^7^-y (19 8 9) 

■ ^p--y^ T ■ b 'J- • ■? 

-j.T)Vi (MOLECULAR CLONING, A LABORATORY MANUA 
L) . m 2SR ( H -XT 'J V? ■ / w?- • 9 #5 
MJ — TUX. a-fUY • XT'J • - 

[0125] m±mm£mz>mm)£mmm?m 

TlulE?y^®a*SBt£it*#£. K&4*fcJ:tfKl£ 
-tf-ATVl^y?^ (1989) rt^^- 

• ?n-- r ■ h y— ■ v^t^j (mol 

EQJLAR CLONING, A LABORATORY MANUAL). 3S2IK ( 3— 

• XTV>? ■ ;w\'- • h D- ■ 

3-/1/ K • X^'J • ' w\*-. ) fc£ 

[0126] HRtC fflSUf&SP^-fcL «S!il§ 

*-Z&tt. m^KTtt-f-lzte. BUSBISt. mt 
tf. 3-*^*^»J-feU>«*i— tf ( r PG 
Kj ) . a@i% IHi*X7 7*-*'ii«J:tff?fcx3 

&. gSMSrV-rt-Kli. xi/x U hT • a U (E.c 

oiDorye^y yn'&MBrf-ta.vx?? <o3^ 

X - -bUb'>-X(S.cerevisiae)c7)trp Vjkfcf-tfh&. 

[0127] wgmzmAz. x s*?&hjwj ^r^- h 

$rn-h-tl,DNA«K^{i v ^^-M>/\yf- 
II7d£ftA^6ifc£J:9iitf>^i-i#&<, xyjwih- 
tiD N A<9^XfWfltt&#T'i> 0 . 10-3 0 0 

i o o-2 7 ofi^je^co^Hitcem-rs s V4 ox 
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y^y-?-. Mtfo^/UX^rot-^-x 
^e^o»fflt:$)6^y3j---7xyyNy 

[0128] j8B9tn#\) 5 7 Ftt. *^Hgo^ 

ttiirmmrvt-f-izmfcimzotms 
zn&iokmwmm^xKrf-wznxzti 

U*+ Y\t. «9BUHHfcpy *V-A*£ 

aH?S:IBjl&3-t*:l»AUG^LT5-C*l». HRfc. 
gg&a Hy, ji^fAU G"C#£ h 0 #»i#fiE 
V#V-J*tii&®&i5J:XmteAUGmzlFtet 

[0129] MK3*l** Wt?fr**JB*^-.X 

y. H^4fc»wsi*aw^.*»s**fc«>fc, ®^ 

20 zti^^i-M^o^r^Yizt'oXim 

[0130] df yWfFUL ^fi»^®. ^x{fM^^ 

30 o , nmtf®%iz% <o #s . mmm*. x v h 
mmmmnzm^tmh. 
TYmtmxtht. mz. ftmtummimm 

tiur%mmzm2>mm%mmTi>&. mt^ 

^■ffl^r^^aryy^^wMS^^tf. 
EP-A-0 4 64 5 33 (^-fyffl^JSaJSI2 0 4 

5 8 6 9 ) <i. fegE^o^y y^i^^f^^a/?^ 
SS^^SOotA t ? y^'^K^/di-e^-liiS t ftt^tfUi 

40 mz^xm*Lx^&. £<o*§3\ Mo- 
^ y^-^wtfc(ti» f emu. im.ti£vmix<m 
mzimzmxt>zztfrt>. musmwmm^ 

OmZtlZ (EP-A0232262#ji) . flu*, ffl 
■?&ZttfX'£tiim£L\ l *%£l>bZ>. Ztlii. Fc 

tvnvwmfe. ih&tfzimwixvmmztixw 

50 Xte. Mi-5<r>Tv?3-xv*n , fcthfzih<rmxu 
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-7-v vx? v--y?'t%fcimt lx. mumt 

D. <* vht>. (1995) r i/v—tils ■ • * 
— VZHf—i/3> J (Journal of Molecular 
Recognition). 83£. 5 2- 5 8*>J:tfK. 3J\yV> 

to ( 1 9 9 5 ) r-f • i^-tvI/ • - A>f >Ta^ 

)V - ■J r 5 X h U — J (The Journal of Biological Chemi 
stryh 270^. 16^ 9459-947 1H# 

[0131] 40tmtZX&# l JZ?U*1-i:tS£tftf l J 

fctt. Xr-UrhrJ^X. XyiDtT- aU(Esche 
richia colih Av/kX • (Bacillus subtil 

is^Xtf-M*:*? ■ 1-7 4 A W A (Salmonella typ 
himuriun)#$>l>, > £l*&ag<?)i' a— r-'t^(Pseudo 
monash X hl^T >-X(Streptomyces)t>J;tf^.^ 
#X (Staphylococcus) l> tz i: CRI L 

[oi32] mittjTiih&mmgmzmt lx . m 

J:lf^»^0--y^^^-pBR3 2 2 (ATCC 
3 7 0 17) <T>Mfa&ftZ$tts^imcDT7X$ h'A^K 

-lz\i. 09;tfeFpKK2 2 3-3 (7r-Vy7-7r 

Ml (7u*fi tU^f-/?. -?T4V>^ -7a3 

y^y. r^'J^-^ffl) ^^«pbr3 2 

2 rA^^sK-yj Sfcir£. »l^rnt-^-fe XV 

[0133] &%%m±&z&ms&L. mitt* mm 
£tz\ittmmm%m£mm) tzxmmt. mmz 

*u g£j&Ltz®i6iim>$:ZL>%&mmmzm&Lxt5 

m$m>®m. wkum. mMtmmztiiimmmmico 
imz-ktsifrmttimizs: mm^n^ *tit>m 
mmm&iz x < « t>tifz h <nxh h . 
[0134] m«%m%msL®mm&i>mi<mmiz 
mnztinz. m3mm<mizte. w;-?>h 

(19 81) r-b^j (Cell) 2 3:17 5tCa!®$i"Ut 

27. 3T3. CH<X Ut^M2 9 3&XXf 

BHK-fe/k7-fy*>'i&S. 

[0135] mimm^ 

Ttt-f-axvx.y^yy--. tsxvttz&mtcv 
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m*L>m$ZtUzD N AgJJlJ fci 1/ S V4 0 *'J 7f- 

>maHaii. in^co^ 4 roast sni. m&m& 
!&mzmizti&. 

[0 136] FAB I^'J^Tf-r-'ti. 4^3TJ5«. M 

Wfy7O7h/77<-C10. Wlz-1im%mi 

frt>mu5xxmmti®h. mi>m l<\x. 
«c7n7b/57^- ( thplcj ) tmrnizmsz 

20 qris^. «s>ftte»t5FAB imauzmt&ftF 

[0137] *||BflcO^'J^Tf - Kte. ^!8«Sa©*l. 
30 LT*£fcJ:^Tti\ IB4&«®>f-5r->Sffi^#^ 



[0138] FAB IXVZVVttVUXVXV'*. 
T^Ftt. S^^rfWBffi. ttFAB I <7>ft^iiXTf 

&mm*mm^&%>£tz*mi£m^®m2tin& . 
matmmmiz. mm. wrnxv^m^nmnrtim 
nxxsm.izfflt&i>(r>x't)&. *%fflcnztit><r)!m 
a. $ uzTummuzx mw$tix\ . 
[oi39] #v??u*+m%. 

*3KBtt*Jt, CT^«f^9rS^fc LTfflffiW^'J jt^l^ 
40 ^H^ffi-TSFAB I --K'JJf ^V^K^fflJit: 

i: tt>(tl> F A B I vffluzt *) . ^^Brtdjn*) 

h-h\ zK*m®z^hij^m.izL®&wmmjm& 

i$ti&. FAB I )16rP£ t ^mML^S ( - - "CJi 
rfflf*c dilator) j ttw3) . ^tuPLSi. fcit^ 

m&xv&imtmati. M*frt>c?>mtzmLxwBi 

50 W«i^Cffiffl-rS«(Cif* L^. 7-7ADNAI1 ^ffi 
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Jfl£ttJgtefflSW#l>a\ £jtli#«f!5fc:PCR£fflv> *85 = 4397-4401) ££*)mt>iriz2imh. 

z>zti,z£t)®mtt)iztmztinz>. pcr (im* [0143] -t&*>*>. ^SDNAiHRifio^tiiJi, mt 

(1986) r^^f-^-j (Nature). 3 24: 1 Jf'vf ?W Hf-i" a >\ •J^Jf^L'T— tffififfll. -fL 

6 3-166). RNA£fc(icDNA*>;£fc. ^t^T ^ISSL Affi^^*fcl±»»3fi («L SSU 

&-Cffiffl$iX#l»„ -tfJfcLT. FAB I Win-^S ( TRFLPj ) ) eOffifflfcitf^VAD 

fab ifftff&iii.vmbhmfetikxfftmzti &. ^^zmmpy^mmmaxifDNAmi^. 

PCR£fflol>fc. ftfciSIUS. fci SfcJni-T . 9m&mii£lzin situ tftfftcJ: O&ffi? 

vm&^cmB^-m^mz x ofitofm* .mm. 10 c o 1 4 4 ] ssseBu. d n Awnmsmiz x 

LfeiilgStK^^^^btiO^ajSix^. fcfciO. RNA-HflSTTS. mRNAtt>(t£-^ 

SSSttiL iMlBDNA^KIteglSFAB I RNA£ t^?*) M Xt&Bftfrb&hXVttfl'ttF 
tziiffl&b tTKUtt^ilFAB ITVf-tyXDN V-£flu;tS.r tCi 0. RNA^J*^lg[ 

Af^Jfc^TW^XStfS-fcfciOflK^ftfl cDNA££j£-f&„ jS^^PSiJ it^x^ 

tzimffisjggmiz i r )mtf-&z^h-£A,frt>m.mti r^v-i^jji. #3£hh»fab iryw 

#6. «C7)DNAaS?IJ(^^V^«SilS. 

[0140] 1^7 r b-yxae?t>«tt/^!^MS- to ii. -HW=4«Sr< fc t> 1 5j£l£iS£#>£>l£D . i: 

Sg^fa^E5"!ll^i. BSfDNAE^^tiO^? 20 t>30£fc<i*> J: a t'5 0a^SS5r#^l.. 

3£>C. ^0->"ft;DNAflJ^±. #J1WDN [014 5] *^BH«jig^tiJtt-53^^S^ toffl 

A®K*m&ht&<n7v-7tLx®mztmh. m±±iz. m^w^nz^n^Av^jvx-m^ti 

m^fc <t S Sft£Htt££t&IC J: Off frtlh . ( 1 9 8 6 ) r *>f j (Nature) . 324:163 

[0141] DN AEHmz£^<*e?ittM2. ^ -166) BSft(381I3*l&&. RT-PCRJ2£ 

*yh<o^^mK«^£mts.ifcKJ:9ii a. fl£tfs^yx**yfc^RT-PCR£ttifl*- 

'hS&ffi^X&fcitfifA-et. K#Sg£ &ad<1f£ir£ U*. RNAsfcfcttcDNAte£*:. n 

yfrnmmiz£ r )imn:ztiftz>. u^ii&sdn tew. pcRi^{±RT-pcR(cfiys$ix^„ - 

A77^yMi» S : S:SDNA75^>'h^i)S L/C. FAB I £3-K^&l^fc:ffiffiW3rPCR 

t£h®m<r>YMz &^X$mZtih%&*>\s&T$ F$J #flrf k^T'5 S . ttgtMT74 v-<Z)09?:Tfafl 

&7>Wmi&1x%h (Wxtf. -vtT-Xt,. ( 1 9 lC^T. 0«;tfcf. £*fcJtfj$A«i. iEfiftHS^Mi: 

85) r-^xyXj (Science). 230 : 1 242# JtK LfctgHglSSStf);*; £ £ <T^L\Z J: 0 $ fl%h . 

H3) . jig^fltt. ii(B$<T/cDNASrffi»ttg^RNA4 

[ 0 1 4 2 ] H£OB(£B(t£^l6SftU. * 7 40 /tttS'Jffifc LTK»ttS^Tyf-fey^DN Affi^N 

mmtiztewmfiimxm (en. a» h^^>. (198 jojj. 'j^^i^r— fe'Ajm*fc{isi!»iajeii^J:o 

- ■ jTt* ■ iMxyx ■ ^-y • if • JL-tJT-v H-xf [0146] 

- v y • • T^< 'J^J (Proc. Natl. Acad. Sci.. USA). * [^1] 

fab iMttiz&ii&zgmmntiiiiiiz&mzti&Tv't-?- 
mm^ : 

3 5' -CECCTCIiAGATGTTAAATCTTGAAAACAAAACATATGTC-3' 

4 5 ' -CGCGG ATCCAATCAACT CAGCTTGAAAT ATCCA-3 ' 

[0 14 7] HUia7-7-fV-{±. WM*^i»Sn^tC9K50X^^«)i$^FAB I DNA(01Mi|i^ffiffl?il# 
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h. *mi\iit:. 1. 2. 34fcli4*?M-*l<a* 
5 ' J:tX/£*:Ji3 '*2&frl>miZtit:m. 1 

it^P fc» LT D N Affi^£»HJJtS£^8*£t8e 
jWffaMU. i«0^a-C. DNAE^Kiittl.38^ 

[oi48] is? t v>xm&Ff-&£V9m$mtt-$- 

-^t LTffiffl^^S. ^co^oMi. PCRfc 
2#fi|PCRafenfc*:t±teSliPCRCJ:'3 

jKttmnfc i * off**.* . 

[ o 1 4 9 1 d n Am\mmizm^< aenKjett. 

(1985) rt>fxy^j (Science). 230 : 
124 29M) . 

[0 1 50] WJEfflflHc*J*t*E«SBftli, 

l!m*fcUfl^6RE&& («, (19 8 

5) r^o^-r^y^- ^arf^- T#tS 
- • *7 -iMxyx • • If • jl-M f y K • Xr 
-7 • H~f ■ 7* VtJi (PNAS.USAL 8 5:439 7- 
4 4 0 1 ) tc J: »?Hfl £*if#6. 
[0151] -t^hh. WM\>KhWftomB&£tf/ 

3 y. vx??u7~mw. oamsm. isdna 

LPj ) ) iOffiffltii^VADNA^-tif-yT'n-y 

^-f>^^SI»:J:9jS«S*i#6. *W8Htt» £*L ft 

m.(ommmrc3>^x. 02 cbj»*i 1 <mm 

tfPCR. RT-PCR. ysK7^UT— tfBWP, 
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*!6*ffl^T«e«*i»*. J:9H)fl«W*««t 

fcJtfDNAffifl^ffifcflteT. fttfRMiilfcin s 

[0 152] dfU^Tf-Httje 
"W*S»e*-Srtr. «JB6J:t«Hllfc*{tt*FAB I 

8f#Bi:it«L*:FAB i^y^HtfMWWBHU'C 

10 fvmta-ti^^mizx&mmm^mi. mt 

n-vMffifcJrtfEL I SAtt£&Pfc6. 
TttEL I SAaWff* ELI SAftJg 

Tii. if FAB I (CttHm&ttfc #£L<<1*/ 

sK-^-»«i. WB^rttSrKK. f^xtfftSttt. «3t 

[015 3] ELI SA*S8lrf-*fc*>, K^Srffli* 1 

UXf-UVJIUziS^S^FAB lfyWgffhti 

fc s FAB IKfe^L^/^O-^tii^fcWf 
lfffitt«:BW*lW*]|llto!ini4. -»:fcJ:^ 

z»aa*$rji tr f a b i tis^snfciijeft^* 
%.<wmizm&m!M.ii. Kfi+wHrt-*FABi 

[0 1 543 jSJ£ft££*i. Hf*:SSf*t*g^$li:^F 

ab imm%triftti*vwmFAB i&xvmk 

ftt=tt^Lfc^S^WI<?>a*««+OFAB I 

[ 0 1 5 5 ] fill* 
50 tf'J^T-f-K. -e<X^>^)77^yhiJt<ifl!!^^ 
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#8fcJ:tfti-^MXFtn;ft. MJ:Fab7 7^ 

5^ y hrt$mizffitiZti®&. 
[0156] ^mo^iz^-f^'J^ri-VizM 
LxmHiZtitztjCmz. #y^T^F£ffltM;:tt«i£8t 

ft&ffittfct. tfy^rf-Fawatg^-rs. zo^mc 
-r&«xzim$iift&. act. maifttt* -ww^y* 

[0157] ty ?o— *-/rtittc*f!fi-4-*tt4. 

*)Uy-<>t%miiiz£ *)t&.ztii>im&9gfr& 

B.a^ijk-78IS(3-5-,G.4. (197 
5) r^f-^— j (Nature)256 : 495-49 
7). hV*--?mi. tAi:B«B/\>fXUH-va» 
(nyA-A>. (1983) M A/ny- • F n 

— j (Immunology Today)4 : 7 2) fcitftAk^y ?D 
-t*fi»S«&tiftW!)E BV-«>f ^'J 
fg(n-;Hi>. (1985). fty^n-t*- TV 
y-tXfl-X- TVY ■ ^\>V~- -te^e-j (Mon 
oclonal Antibodies And Cancer Therapy)^. TyV 
R.'JX, -< ya—KVA -r*x F. 7 7-9 6M)** 



[0158] l#M^^KWbT#8S$fut8« 
(*ffl£ft*lg4 9 4 6 7 7 8-^) 12. ^fgBHW&gJgtt 

y ^7^- Fg^fcttLT 1 #Sfiite£SBtl-6?H;:jg 
y^rf-F^icttLTt *-v:Mxf (Aft:) itfr 

[ 0 1 5 9 ] jK 'J **Tf- FRBftii . *3ffiOtl£iHK 40 

(csnsh&sK y ^rf - f * tzM^ffy^m^Z^-t 
h. 

[0 160] ZZX'ffifteKXUh r^^Wti^S: 
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[0161] #yo"?-F. M£tffiJKn£fcttft£E¥ 

*y^Tf-h'fc3c5gtt£ft^-L#S„ SiKtt. fiflxtfr* 

tf^Jliiif r;pr 5 y ( b s a ) i fcii*-*-^ y 

10 ? H^a^T-V (KLH) t££Ztm&» %mtL 

4. 

[0162] 3—9-6. (1975) r*>f ^-j 
(Nature)256. 4 9 5-4 9 7 ) O^SJfl^Sfc. 

M-S-T4 £ k t J: 9 . * ./ ? o— *vHStt£4MW&'\ 
20 47yF-7MB#£j£&h.4. 

[0163] i a&fcatfueLho***)* y ^t^- f 

[0 164] S'JffikLT. ^r-^x-fXTl^-fttg^ 
30 fUftS i k fc J: 0 . tnlF b P £3rr& i k Cov^T^ 
^ y— -y?Ztifi:TJ>tfrt><?)V y/M<OPCRmti&v 
-3BSFF OWC- h y Jttt^£OHii^S(«:>l k 

— . J. 6. (1990). r^^-j (Nature) 3 
48. 552-554. J. 6. (199 

2) rK^fjj-r^yov— j (Biotechnology) 1 0. 7 
7 9-783) . in^«SE*W«ia*l44fc» Sf^ 

t>. (1991) r^>f^_j (Nature)352. 62 
4-628) . 

[0165] ^V^T^YiiiV : /ttiim^y^ 
v F;/57 / -t J: 9«tJJ:tfl8IW-Sfc*>Htlda* 

^- h 7 u-y<?><m.& & y ^r^- 

[0166] filB^y ^Tf - F Rfi^affllSJS 



(22) 



4 1 



wmmomizii. warn. *msw. it^m 

[0 16 7] ^'J^Tf-K*fc(±-?-tl.f»Sr^K-rS« 
l3MHtiJ:Vha-v*-fXHSE*. MtfKFa 10 

[oi68] imKtnm^&nmhxv^ri-Yizft 

TSi. *3^y*T*K£*WS^*«t*fc£lft 20 

[0 16 9] fflELfcfc S^ttO?? 

> htfmZtmi . tKMi. Mr»150000 
<O*HB<0&tt4;tt2*ftC9f?5gft:. 0!xKFab7 7/ 

5. Atsxtrrn'vfyy* a (1988) r^xv 

Xj (Science) 24 0. 1 0 3 8- 1 04 0 KlEiSSit 
TV**. 2oiOj5UIM^ttK^^>* 5 #^S^-. # 30 
>f2 rrJMMIttj ffltkWXtL&X&hVaWt 

[0170] «»«OjKfM2. WBH¥Rfc J: 0 . 0U 

-. G.£>. (1975). r^M^-V-j (Nature) 2 
56. 495-4 97) &tzl3Jmx_^&. MtWH* 
■Siyity-tyyV-. Wi.tfba.-X W.D.6. (1 
989) ^t>fxyXj (Science) 2 4 6 . 1 275- 
12 8 1 ££jR3ftfc«,*>£ it(cJ:OSBa^*i 

40 

[ 0 1 7 1 ] #4 L<&. fitttti. jWMHsK y^Tf-F 

*stt* mmwt: 3- K-t* d n ajk»j i-ffymxzx 

£ttBK£9UIIR« 0«;ttfx>-x y bT • 3 'J (E.coli) 

(isr^kMiH. mufWAc 127. -?<7x#fis 
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& r- 7 yx^'x-'y 0UtfbT»/K A£>. 
(1989) r^-ff-^-j (Nature) 34. 76-78 

i. tf y ^ a d -7 4 ypxfflfc J: tP7 7 ^-T^ it 
fc75XSK. ^T-yar^r-^ 3X5 FiJiim 

[0172] Fab7 5^>H44fc» WitfW-f 
yfcJB^fctfiMSBK: i ->T F c WStfrt, F a b3tfr# 

[0 173] SJKIl K#4fcl4*«SI»*Wi. ffl 

Mz&fth%£m&z&<-f&£?£mstztL&. tit 

Jf. flffcfttAfc'Cfe*&&tf. M^'J -TSMEflc 
OflWtt(co^limtarity)ittaKW (H&t^) a&s 

(19 8 6). r *>f f-^-j (Nature) 321. 522 
-5 2 54fc»2f->' / *Xr-£>. (1991) t'U*T 
?Juls—\ (Biotechnology) 9 . 26 6-273IB8 

v^MXF (tMfc) j ZtMi. 
[0174] flgttl2. rha-vt-f^sfj*- 

A-vy. R.6. 1992. rjU*T?yv>*-l 
(Biotechnology) 10. 1455-1460) £>ffiffl£ 
tint. tHttey?n--*vlHK** 4fcl±*6£$Stt* 

4. 

[0 1753 WUMHRfc*tt-& F AB I ? 

5-f y* 3 y L. ^ Sftffl »W 

[0176] »£BWMflHW=iW vC*WH#y jf ^ 

^-r-'^ffiffli-^^. »4L<{i®S^M7j^. Mi. 

If Ml^l^T^X 5 K D N AiOESait (*7*>Vyt>. 

(19 9 2) • t/P ■ vx*? b (Hum Mol Gene 
t) . 1 : 3 6 3 . W h^6. ( 1 9 6 3 ) vnA - 
y ■ -b^KHum. Gene Ther.)4. 4 19). ^MW^^ 
^Bffl*kDNAfcJ:4«d*tf!)Ty^y- ('7- 
6. (19 8 9) r . ^-y . A>f ^-o^;l, 

■^SXhy— j (J Biol Chem)2 64. 1698 

5) . yyiw^^AtDNA^as (^^x- 

Xf'f-fcMl/yi?. PNAS. 1986 : 83. 
9 5 51). 8«^S0y#y-AT0>DNA«>&A 
(it^Vh. (1989) r^xyxj (Science) 2 
4 3. 3 7 5). S^dfW^-F (^^6. (199 
2 ) f-^-j (Nature) 3 5 6 : 1 5 2 . T-f-b'y 

-Ty^yh. (199 3) r DN A -b/l/ ^^D^' 
-j (DNA Cell Biol) 12:791) fcitX^O-y-fb 
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tf-t>. (1984) PNAS 81. 5849) Srffi 
CMV, RSV N SRa> T?f-y. MCK, 

[01 77] ^5r*>*>. FAB Udtt-f-Slnltt 

FAS£ifcJ±FAB IlESStt^itJiFAB 1% 

mmmtzmfetinz. fab u±£*r. 

¥«jr^) . ym^sife (09. mm. mm 

(«. #*fcttT*9. mhm. mmwm) . cnss 
& (09. «&) . nags* (04. w&k. &m&, nm 

fci^^gSSS (09. a"B&*iife. ffrtttiJitfimffl 

ml #tt^a v?&m) . mmk (09. jbhk^. 

I&SM5. *Hg@&. *Wtta5&) & 

wizit&ZTmmm (09. nufiittWfisifc. -^ttife) 

[ 0 1 7 8 ] F A B 1 Jiifc. SfflM^s. 09i.(f±m 
iMS* (09. IBttS^ifc. ;ttti«M&. ¥ 

wfe) . t«»!S& (09. mm. wmm) . t^mm 

(09. JggH3*l*l!&fe> . ?&'-ffcS&& (09. ttm.T 

m. mmssm. mmmsm) . cusmm (09. hk 

®) . BB&ffe (09. J£§t2&. ftltifc. 

(09. wmi&. »rtttfciw^jaHiig«. #tt 
/a 7^3S«») . mmma (09. igSB*. & 

NUM. *HUfc. WSJSSfe. MBttttifc) %L>Vlzitt5 30 
<ktfKfR8Sfe (09. J»ttR®>&. HfSIS) tftfftgSKffi 

[0 179] FAB I J££ti#?fcJ:tflfc£ 

fab 1 crg^-rs^. mi\m^ 
^fFi-^m^m^mrft. FAB itfe^-rs^ 

Vtfyt>. (1991) ^l/Vh rohn^X-f 
y ■ A A > 'P is— j (Current Protocols in Immunolog 40 
y)l (2) :»5SfcI«;3*lTHS. 
[0 180] 09*. tf. ^^aWW 
fcftCttfflSttiiS. FAB it^s-r 

RNA£FAB ItieS-rS«*^S^L. cDN 
A^'f^U-J^RNAHML. 54 77 'J - 
* T-Mzftm I . r-^S: F A B I Izli&g L&v ^ 

yx7x^v 3 y$tut«Bfla^g^FAB icrig-f. 
(fab n±. mmxomittwi&mmfy so 
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>vmi--*izmhmmm&\<nwmmz 
$tsm*%mmiz£*)wmzmh. )®tttk. 
«£@su fab ic?)$i&zmm-&. ztit><n 



[0 181]M£fcLT. ^wyni. 
SStt*»( rpAGEj )iz£*)ttmL. X&yjfrJ* 

tcig-r. vtfym&zt;timmm&toii. wmzti. 

"VfVyyfjyhlizftfflZti. fyjwn^tvi' 

?frt>mt>titi7$smF\zm^&ztiz£<). cd 
cotfu^T-^Fttafc. *H)ia*fc«iNii)ia^*S!iPpKfc 

(tSfe^tt^FF. 09tlfFAB Ife^tt^FcOFAB 

i tt&mj}commiz&miitmz> . 

[0 182] T^d--XhtJj:t/T=f-Xh-«i^fc 
*5&B3(Jifc, «{CJ^SFAB ico^ffl. 09i.tf 

^tt^r. 09;tifFAB i^tt^fc^-ewffla 
£*?v--y7?2,iimzmm-rz>. Tym-xv 

(±. FAB I**^^«flSlg^fiT5-frSfl:^!B!l 
7rf-XHl FAB I**£04z^WSIE 

[0183] 09;t*f. mm&tt. vmrn. 

o-r*fc{iitiJiaS. £t:\iZtit><m8te. FAB 
I (clg^-rs^F. 09t^a^fi^S8. 09*1*1835*1 
SS. 09iJfFAStiffi* J FAB Uz£*)Wffi£Mi& 

mztih# : ?zm.-tz>wMfrL>mmztm&. fab 
i 7i-xh&tzii7y?i-AhX'b*)mmfflt 

^Mftti^Ji^ttT. Meg!^^IFAB It 

-ttmnt. wmvtfyY<r>m%QXkT\,zm.ztih. 
*mx\ ttt>t>FAB lms&ftTtco&'&izm- 

SFAB lV>ftmZWmt&Ztti:<1&frt& J rrf- 
fttJg-S-U FAB IfcHt*^it«^SH^LT 

[o 1 84 ] mm)T3-xh&£tf7y?3-xb<r> 

fab lm^iz. mz.timMH-tmm£tzi±m% 
^mmffat^mmmmz^^ 7-tyy>-M 

tt£$l5£U FAB IitliFAB Ifcllt^^ 
^-tS^O^-t^SriklH-l.^i: lz£ mfcZti 
Zer)ZtlZ^X%mX'$> l 0m&m2X -v-tyiS 

*-mz&. amp^t-;^^^7-< 4*y+* 
y&i'ttiitxxm y^VM^mm2y(yty^ 
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[0185] FAB lTy?3-XhlzmtZ>tf&& 
OJ5UO09li. M^WIlS^fciiLfcfcfrT. FAB 

tt^**:tt«&;LFAB in&mHrt'&frit&m. 
i&m%&?f>h. fab nmz-\fmm®w&ti 

#. *Oi£IL *S^JH^f££$ft*:FAB Ifr? 
[0 186] X9V t>t,zm(m\i. NAD HO 

itmzwfctz £ fc i h ? u v-iV- c o aoSKo 

mtthh. ?Oh-/l'-ACP{i£rt:. MSX^iJ 
-S'lctKvC^n H^-c o AOffcfcOCffcfflStift 

tmz,. i^rif^'jy^Tttt^vpsh-f^coAii. ft 

fcitf 7V-H 'J -^-£teffl-t£»*.n-T>y h«!5£ 
[0 1 87] ffi&.ft)T>?J~XhMi. 

ttttd«HH t T* , )#» fab i wm&zmmiti* 

[0 188] ^tWT^rf-XMCte. lE^irfe^ 

ttarosfu j: a t. #y ^r^- Koeasffifctte 
>MrMMHr\ *vr* h £ fetter*- h«$hp#* h 

[oi 89] fflioiiftWTy^-xMcii. ryf-k 

fctiOx T>f--fe^XDNA£7tttRNA£*;JJ3fi 

*yxs»»i. «itr*^y. j. ( 1 99 i ) r- a 

-oySXMJ-j (Neurochem.)5 6 : 560. r*'J 

G0DEOXYNUCLE0TI DES AS ANTISENSE INHIBITORSOF GENE 
EXPRESSION) . CRC7UX, #0) Why, 70'J 
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V < 1 9 8 8 ) •CWJSfi'O** . 3ffi£-£A,$J»±. 
«£tfy-&. (1 979) rj^n,,? . r^yX 

■ U^— f-J (Nucleic Acids Research) 6 : 3 07 3. 

(1988) WxyXj (Science) 2 
4 1 : 4 5 6. *iJ:l/y-Ay£, N (1991) r-flvf 
XVX j (Science) 2 51:13 6 OT'lfcftSilT^ 

£*l&Offi%fcL ffiffiWDNA^fctRNA^Otf 
y*?M-?-H«>tS£fcafr*VYrv»«. «£tf. *%Hg 
Of£3&Ky ^Tf - H £ 3- H"f S iK»J ^ 7 l^f- HO 

io 5 'nf-sHkg&JHi. ft£>& i o~4 ojg^wor yf-t 

yx R N A it V 9 Vtt H £ aHi" SO £ffiffl3 it 

&m®izwmt%&ztizj: o. s^fc«ti/FAB 

io^iS5-lliJ:-fSJ:9fc:iSfh$iiS. 7yf-feyx 
RN A* »J:f7 7 M-?-HH» mRNAi:>fyt'^A 
-fyj^XL. mRNA^i'^FAB I^'J^T 

+Y*4fflR ! tmBrth. WB*y:Or?M-?-Ktt* 
Tyf-feyXRNA^JtJiDNA^yh'^-C^S 
S*U FAB I«^*BL±l*&J:3fQinfc3i)t 

[0190] t>?:J-xm±. mmmzff&La&s. 

T>?rf-XHi. H;tlfJbJvSi!g*i (09. Wife. « 

(09. mm. mm) . <oK&fe («, asftttww 
u&) . #HESfl» (0i. mmrm. mmms. mm. 
mm) . jsjigs) . m. w& 

ife. ^Ksfe. ^)S2fe. BBtfrtiiL !?H)StJJ:tfllgSS!l»m 

ttMfiliife. Ml%) (£#ifefclR5@i3#i=af^) **tr 
[0191] JbiOTMctJV^T, *%BHT'{i. 

ji? y ^rf - h. #y 7 9 uyff- Ytizwamtmm 
ztizio. m&rym%mzm$-tz> mw&& £ v*mi 

tysm*. i ) ®^ssoii?yia«H)i^i--7 h y •/ 

40 y^^Mi^l^filtfcJtSfflfl^l--? H 'J y 9*9** 
?®^OSHS. ^tr^AlHtaoft«Offljh. i i ) 

Mia* Tmrn-visy^-i— envvmc&wbth 
ztizzh. fab i fy^tnm&mmmmx 

fffflBi(u— 4 yt>. (1992) r^y 7j: 
?ygy • T>H • S j-f-f- J (Infect. Immun.) 

6 0. 221 1-7) . i i i ) mmumzsm-m 
%mmw--? hVv?x? yn? ®fc xvmm& fab 

fcfcli v) rt^aortffli^ifl!io^l-f4ft<)StG(cJ:S 
50 m-r-iaj&^tLS^tiJttS^OjiSgjSOiSBrfc 
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[0192] 7y*rf-*Mi. EmN&mmim 
?m&. mm<r)x?v-=.vmw®mt ixmmz 

ft#ft. 3*>fc. 3- 5 /*38fBig£ 
li#m R N A<9ffi<7)8SRffliittffi?l| £ ffl »ft £ fc i 

[01931 'VE? -f JkX ■ -i y? >VX.y-t£Q\. inf luen 
zaeh lyiObT- 3 >J (E.colDiJjtftWE*? ■ 
= r< V -f A'J^AtS.typhimuriuiiiJt-tJV^TBta^t 
J; 0 FAB IcOTSySS^lJ^fi^/lTV^ifc* 1 
fes *«BBfcJ: OStftSftS F AB 1 tfW/ib ZtiZ 
mmL T*z&hisXVT>9*~Xhte&m* & 

*Lt>tlX»l. MIX. Fab IttRfMlnh 

A) ifi. •Vjartpf-V^A. ■ >y<Q^O^X(Hycobac 
terium tuberculosis)T*^S*l^. V£r>X. FAB 

ifjifyyaKWWLPs^jftiHiSFL (5A£> ( 1 9 

8 7) (J. Antimicrob. Chemother. ) 2 0 37-45). 

lps nmmmm^xh h^tt-h. *wm . 4 
y tdJratttswtUfcF a b i wwmt zti&tm 

[0 1 94] V9&V 

*wtomwam&. mmiz*>^x%mmzmm-t 

FAB I£ttt%CQ-7y7Xyhitzit$m£imt 

zztizx*). vaam&msk* ¥nzMmm&. »k 

x ? 7 -f d 3 „ ij xmssfrh ± *> 6 - * £tr 

£att\ fab i*fc«-e<077^>'hfcL<{i 

tfTFAB I&fcttt^^^yh&lXfcSate 

fmmzmmtxijimmiii 

[0195] 6fcjn®JMtttt. "ffifUKHifefc 
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[0 196] FAB I*fcll«)77/>yH4.# 

anaa*ta*u»S:v^. sb 1 9 yw&zzfeit 
2*. %^&&£vmm&z?rtmiify>v® 

Z&&lMi&9yK99bm&iStm&. 
■tf (GST) £tzl*<-9-#7? hisf—V. 9V* 

io a. ^mi^M^mm^ihmx'T'j^yht 
lt«ubl»4. &9>wm±. mifywwnr 

[ 0 1 9 7 ] FAB I (dtff-*ftS£3£9Ht*~S& 
SfiJSttD N Affi^J fc -Ji£*3Hll*>tf U *W H & fz 

ab i*j:v^HQawaMifeDNAi»i**t»ffliiaiifc. * 

«ifc*>Jffll3i. Ifh*^ (1 996) r-y-fxy 
Xj (Science)2 7 3 : 3 5 2£BR3*TCVi*. 
20 [0198] *JHHtt*fc, ^KttilBJSU^^S 

4- (ST. ttffifl* WRrt. Art*if«a»**tr) 3 

*spa*fcaL*jBMfctt, sbmh. mm 

»IWWfeJ:t^*5E»^Jlltiik«»l)ai(insto 
nic) J:tftftfcttSraM8 

i^mffi&mx'fsmztim. vt+ywmttt. 
m\<nmm&zmfcthti#>cr)Ti;^yY?k. mi 

[0 1 99] &6SC9FAB ItStT*^BJW^ 

fcotaiw-^* "C* ft . 

[0200]fflj£!Bj 

^%tmmAzmthi><nx'hh. ttt>*>. 
50 «4^^y^rf-K«j:wEaww=i^ui»6ffl*4 
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tzliMMMi'Sts. f»ll JIffi&Jg*. 
[020 1] *>yh 

mm umm) izmztmz. 
[02021 2*:. fab i m^mmrn^mmim 
fcTOfc-t* f a b i mmmxx/ttmmzmtm 

Brffl* y b i>*%mz* iJiSffcSfiS. F a b I 

g&SaSa^OFAB I<Offl|n|«C$r|5|^-tl.3ti6<7) 

DNAywyj^-fef-^ay^feJi^y^^s (ty 

fab im&Ft/fyrtf'&iiXVZfwm 
mz&vhmi^mzm>t&zttf-Q*z>. 20 
[ 0 2 0 3 ] ct^ 

mmmsMi.. mzmumm. hfi wr 

[0204] mmmsMi. Hwcusauae (sat 
«ushu. ^<tt»io^g/k g (fks) to 30 

8mg/kg (flcft) *M£arV*Cft*3*i4. #4 

L<«. « & &f^UM-« Jffltti* lHfcmOjug/ 
kg~»lnig/kg (flcfi) fiilfflfite. * 

[0205] £SC«iyc % SfcOTKifc LT. ««A 

«WB*ffi»flfi«kUT«*t:ft*3*L»4. B'Jffifcb 40 
t, ttttftii* ^RfiSffl. o- 

9 8%£fl|fi£U§S. 3&(3ffiSI2. **l&«1HH0>» 50 
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[0206] A(M=»4--*-**£. 1 BJftt 

I^Ui. 0.0 1~1 Omg/kg, ASWtCtilm . 

mtfi. mmzMMTh*). *&m#>*m* t*m.&± 
vfs®iz£m%&mm<om&z&fct2>. mm& 

[0207] tot£f*w xut. whw y?? y \> . 
fflmwt$£v#7—Ttv. -mh-him<mmzmx 
3fu h&m&mmzcwmizmti&T'U xtfb 

VK SKBSMr-F-^/k »«^J1*IISBB31fr (CAP 

[02083 *f&Bjjcofflj£!iai« s H&fju xemxm. 

tz£*)& s i-2tmz>. zmtr'W xvwitzt>im& 
fcSWWrSMi*. mix. msfflmizmwffim 
(&ffimw*r>*-£fclf&<?)l l zim-thc\t£i*). x 

[0209] %<<rmmm\*. mm^^tifzm 
corns. mimt:±mimmmmizmMm : fmiz 

*0» aA^ftflmSfcil^E-tSrffd. tot. -<7> 
[0210] mSB?SStJnx-C. *%BH«o»^%(i. » 

[0211] LTs aWHBHWaiNi. If Attlufc 

^(cuaatnrmrc&&. mmmr^^yhit. ^ 

[0212] W^tWI-SjSS^iafflftti, 0 . 

5-5/ig/kg duo -cfto. mammimi< 

Kl-3®&XVl-3WmT8. J i-iStL&. »*3*t 
l\ miBfiifrJi^^. FAB I ^y^lt^-ttrMa 

[0213] msmm 
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fab ^'j^r^-H. m^ru^-9-.mL\fWS&wmru^-^~. 

mzftlxm?%&&g : $:miZ-m&. <TK) rpt-^-isJtfB l 9;W*»M/1'X7p 

[0214] ^5rt.*>, 0«i.<f . mfcfrt>c?)Mm\±. .1 fi.£>KI&£$ix6 MtTiiSrH. 

?&DNA&fciiRNA£J:D£fi^X?Ma£tf£*i 10 £iii^CfcoT«BJjS&t>WTJ>S„ 

&vvei¥^3*uti|ffl)!&«. *!J^T?-KT'*&M [0218] 45E9}d?y^7?-F£3-F-t&£^!M 

$*i6ffltt£igtt$i-L#6. «itf. MBfcL *W*K aS£Tn*-*-*5«IITfcfe]Wi4. ffiffiSft 

Wfcgi?&<tfife«>jiHfti2« dfc*SJiTv»6rt**» (cmv) rot-^-, rsvtp*-?-. f8^tt 

[0215] fflfifcL S^^tto^fc: i •? *4 /TuW-, a 7^7ot-^-. 7*7 

&wt\ UhaVAiVX^mmmii&mti. XLTR£#tf) , iB-T^f-XTo*-*-. fcitf 

#KU^rf-FSr3-F1 _ -&RNA**Ol^hn^>f;l' tAfcjfcftjfr^txrPt-^-tffc&a*. dti^fc^ 

STTa. £*l&0>±£llififcL mHP'&frZtl&Z.btZ [0219] VYWAfrXTyX^Y^f-Zm^ 

^Tf-h*£>fyh-;refS3£-e#&. fafKrati 9# 30 0. *e&*l)Vv A ypW&Ziih. V ?yx7x.9is 3 

*»W««KWl»*»6aai«fcli3«W!e«r P. (1990) rta-7y-y-y-4:7t-j(H 

fcOTfeS. uman Gene Therapy) 1 : 5-14 fcE$B§fi.£E 5 0 

[0 2 16]flulBOl'bP^/l'Xtt77X$K'<.?* 1. PA3 17. Y-2. Y-AM. PA12. T19 

—IMmZtm&VYuVJfrXlZl,^ *P^-*XS -14X. VT-19-17-H2, YCRE. YCR 

tefoMVAlVX. m&mnJlVX^ UhP'TMH'X. IP. GP+E-86. GP+envAml2fcJ:tA*DA 

mUf^xVmVA *X. J\—^A$m<7A)VX^ lz N-fe/l/?>r ytfhhAK Z.tit>lzm%.Zti&hliX'ltti: 

hfO&sm^AiVX. XtcifiZh&fomVAiVX. t* ^^^^jjO^gtCtO^ y^-^'y 

t%3g?t&74)vx. t^j^jajvx. mmmmm /»*MiiA?w#5. Mfs^stii. h 

'M/l'X. &J:tftimS?4A'XjP&£:iP. Ztihiz 40 n*l/-y 3 X U^V-A<offifflt5j:t>*C aPO^ 

R£tt3*ifrv*. -^iWt'Ji. ^hP«M/l-XT7X XtfftSjP* ZtibtzWS&ZtuttW S'JST'fcL I^h 

5K<?*-tt» *P--*X*&iLJra^/kX*>£>SS P-M^XT^XSK^^-fi. 'JtfV-A+fcttA 

[0217] fiiiK^-fcL ^'J^r^KS:^!?^ 

S/c^lS^^Ji-enjJUKOTP^-^-^tf. ffi [0220] ZMtDVvAyXt. mt&VYwryAfrX 

TR, SV4 07nt-?-, fcJtfS?-^ ( 1 9 ^-^e®^?d (aSt^T) ^^T'V^„ <^OT\ fTIB 

89) t>M*T-7—7Xi (Biotechniques) 7 : 98 ^Uhn^^f^X^ >f yh'FP^7t«-f >t' 

0-9 9 O&mZtifiUt^H YtiivfjAfrx (C ^T. KK^1*lSa)ia^H^Atffiffl?a#S. WSM 

mv) 7Dt-^- 4 ^^tiffiorp^-^- (w. ib 50 AZtifznmmii. ^j^y^-^ia-vi-iwrn. 
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n («at«r) zmttz. mmxzti®z>mi.m® 
ui. mmm®. fm^mmmm/izmssmm®. bp 
mm. mmm®. mm®, ^^-y^m®. 
mmt5£z/fm3c±&wm < s>&i>\ zti^mfezti 

[0221] 

f£BB^|ftBatrv^StcjS^^„ ,1*i£>?)9I0!U4. *?£ 
[0 2 22] ^^T'ffiffl^ilTV^^FcogtoV^T 

<4. mmmmL-mtyztix^z. m&mt^x. # 

iVvrh. (1989) . ^ D --y 

/:7-5#5h'J--7-Ar^j (MOLECULAR CLON 
ING: A LABORATORY MANUAL, SS2JR, a—frYXTV > 
■ V U- • TUX, n—)VYX7V V 

[0223] Tfasas^itci^^^sp^ Jt«ati^T. 

4 X#55i»i. *TJ±7)Vv?h. (1989) r^p^fj. 
7- • 9u~~yy : T ■ 7^7h'J--V^7^j 
(MOLECULAR CLONING: A LABORATORY MANUAL. 352IK. 
a—fU^XT'J y^/WN'— • h 'J — • 7VX, 

3-;H«X7!;y/A-y<-, ) 
«0ffecD##:fciL Wii**** W!>fc:J:6. (19 8 
0) l"3f^u^. y ^ Ti"yX- f-J (Nucleic A 

cids Res.) 8 : 4 0 5 7fc:fctt&r#0-Xfc«i:tf;Ky 
T^y/kTSFyA««a* ( r PAGE j ) <0g*W 
ttWfcflJVvcfTJMlfc. 

[0224] ^fia$iiT^=5rv^o, ^y-j'ay 

5Atg<Z)DNAfco#ttl 0#flfC0T 
4 DNAy#~tf ( ry#~ tfj ) Zm^Xfftotl 
fc. 

[0225] -HtfeMl 

X?7-fD37*X ■ T*?V*7X (S.aureus) FAB 

I afiK^FOWKi J:WEHifc5£ 

1 "CH-x. &*lfcD N ASM^^Tf 3? ? U 
*f-F<4. iyi>Jt7- ny(E.coli)t:i>tt?.X^7 
^D3 7*X- 7^l''7X(S.aureus)WCUH2 9<Dlfe 

£>*i£. ££ee«Siifc;friacJ:!J. «U4. v^x 
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eus)WC UH2 905t4LJt^tCfcOT'f ^t^Tte 
[ 0 2 2 6 ] 1 T^-i.^futD N Affi^SrfflV^ 

£ft&fc#>. HRntcUtx^x 'J bT ■ 3 'J (E.coli)* 
l^X (S. aureus) WC U H 2 9 CD&feflcD N A<D? n- 

ytf>? 4 7 7 'J -£ . m&MrbwmztuzMM&& 

m* 'J 3*7 ? Vtt h\ # * L < 14 1 7 *** fctt-Wl 
DNA5rto^o-y{4. SX h 'J yi/x.'yi'—Wfrffl. 

wmm^t^ztizx*). act. mjmKsm*mn, 
x. ^%&G^mm?t&ztmmx'i>h. # 

fcSft*M24*DNA£JBVvtfr*>#l.*. 
»J4. V^T^X. T., 7'j7f, E.F.&XtfVA 
7><y?&. (1989) rj£^ A 5-. ^ n --y 
20 ^: T • 9*9 h'J- • ^—x-TlVi (MOLECULAR CLON 
ING: A LABORATORY MANUAL, SS2JK. 3— ;H*X7yy 
?7w\'— ■ 9j|*9 Y y — ■ TUX. 3-^KX7'J >- 
TVw?-, - A -3-^) tcfBK£iiTV^. (;vf 

yyy-f -tf-y 3 ytisx? y-^y^i . 9 0fcJ: 

tf^2#®DNA£®c7)ffi£lJ&£l 3. 7 0#«3) „ 
[0227] itS-fcioTfct. fflt5^7^D3 7 
*X • 7'7>'7X(S.aureus)WCUH2 9 DNA^t 
tf 2-5i7t(4^iiJJLhW^ n-y^^^ft^g^J^ 
T-^fflv^ifciO. ffi?d#^l{it>JtSi5SD 
30 NAS?iJS:1li^L)t. ^9U-(4» ^fflW^ffi. W 
x.tf*&lfcJ:t/2tJ:"9iSiSn.#S. ^MiaDNA 
f4. WmtmzftS^x?? < ua«,AX ■ T*7V*7X 
(S.aureus)^WCUH2 9 (NC I MB4077 1 ) #• 

[0228] *ffil 

—ifUXX/D NA#W 7~t£X'9mt h z t IZ «fc *)± 
40 #S1 lkbpJJlT^DNA^^^VhS-TjttL. 
EcoRI yy*-5rJni.S„ EcoRIT'flJSrSiX*: 
<^ ^—7 A^Z a p 11^7 7 ^> y b 2: 5 y— x a 
yL. 7*5y-^g^fl«ratJ:0^'>y7--^L. 
yN -.y 7 -_i;5^ 7 ^y 7 y_-ex>'x'JtT - 
(E.coli)^^^S. 5>f7*5y-*WWWSS6fcJ: 



[0229]*ffi2 

^IffiDN A^4mm\mm (Rsal. Pall, 
A 1 u I £VB s h 1 2 3 5 I ) J: •) 

50 ^WfcjDTlc^jKL, fg^fl^TSt^V^^X^BI- 
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I.. EcoRI •Jy^r-SrDNAt5-f y-^a>L. 
JJ»vC75*0< V V 2rE c o Ft I •C^Stet^? 
7A^ZapIIt7-fy-vayL. y^yyO-^m 

5U-rx^xlJtT- aU(Exoli) 5 

[O23O1SS60H2 
FAB 

fab i fywgcommi. aftt LT^nhy^r 

/HCoAitUi'nhy^^-ACP^ (A-^ io 
y— (1994). r^-v—tAr- 
i/t))V ■ 'fz.XVV—} (J.Biol.Chem.)2 6 9. 549 
3-5496) „ NADH«?gH(C«l:&3 4 OnraTO 

*4 i fc t i 0 . 

^Dh/'f^-ACP (Km 22//M) <7):tr#\ 9u 
Y/4)V-Co& (Km 2.7mM) ± 0 l>f£iXfzWg 
Tt>0. ^Dby>f;U-CoA«^-?*^A#^rigT 
J>S ( C 6 1 4 6 ) . iST-f* u yg^f«i. l©tt«»B 

[O23 1]HJJs0B 

X?y ^U37*X • T T >l^'>X(S.aureus)FAB I 

*>. mBt-^natti. £»c24isHft. yy*? 

t&ft (#L 'Vi.0)F 1 1 0%FBS. *<U^'J 

^£#1^3 7T:T4>*.x'<—i<'3 .TO 

■&sr. **&«tt&in;U uzm^T&Bmzjm-t 

*Jf*HJT>'V«lU A££:75;*.:3'\iiJLTAft 
4. 

[0 2 3 2iag?«ffiffl<^i'-S:. fSSSftS?? 40 
[0233] ?gttFAB l£$&$U#l>FAB I D 
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*JHVVCI**;S*l»4. yytf-fct T4 DNA'Jtf 

[0234] «ftran-^?»&A*rcr4 

Ay^tf-yfcitfFAB l75^yb^Cl 
£U T4 DNA'J#-Hr'£fflVvCjgJgt6, 

[0 23 5] ^••7^-^>^«Sr. 10%«f»(C 

s) . ^-^yyfcitfxhUThv^y^frr;^ 
vamtf~7)vxmm (dmem> dsv^ott^i 

T£H*l»c&£3*4. FAB ijBfiT#fr*?* 
F A B I afrffc-^tr&Sfett^ £ . MftJk 

[0236] m&mmi&mmizMz-. > 

flXTy < iU?-lz£<)Fmi. BWIL^^aiWDiaSrl^ 

*»6»su aafc^siifciwfcSttfcAii*. mm 

[0237] #wc. Se7tt^$A/^UBBIlUB2. 

^bs^^. 5 -y h caws h . as* ^ n^n^F 

FAB 9y^HO>SL^ 

mEmtfm&zBMZtih. MieoEiJtJj: 

[0238] 

immi 

( 1 ) fflBA : D>Xx-f *. > 

K77>, Xfay-h 

(iDJHW*: fTfiFabl 
( i i i ) E^COSC : 2 
( i v ) ^i^tttm : 



(30) 
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60/024845 



(B) ffi : 709 X^x-t^K - O-K 

(C) rff : ^y/-^/-7ny7 

(D) W: ^yi/;I^-7 

(e)H: T^vx-smm 

( F ) SMS»#-§- : 194 06-093 9 
(v) 

(A) j&fhMT : r**^y r- 

(B) 3>t?i-?-: IBMS&tt 

( C ) ^Ix-f - 4 y/yXfA : DOS 

(D) V7h»>x7:7r-XbSEQ, *M yh'W 

(vi)Stti®T-^: 

(a) mm^ 

(B) tKKH : 1997^8^280 

(C) ^MS: 

(vi i ) Mi\mrf-9 : * 



(B) itSB : 1996^8^280 

( v i i i ) imx/immm 

(A)%m: yS>f, XH7-K R 
( B ) : 3 8 8 9 1 

( C ) Hg^/IEW^- : GM50005 
( i x) xl/nSjL-^r-^Hyffffi: 

(A) Bfg: 610-270-4478 

(B) fWr^n : 610-270-5090 
10 (Oxt^/^X: 
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(xi)E^ga: : 

Met Leu Asn Leu Glu Asn Lys Thr Tyr Val He Met Gly He Ala Asn 
1 5 10 15 

Lys Arg Ser lie Ala Phe Gly Val Ala Lys Val Leu Asp Gin Leu Gly 

20 25 30 

Ala Lys Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu Leu 

35 40 45 

Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

He Asp Val Gin Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin He 
65 70 75 80 

Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala Phe 

85 90 95 

Ala Asn Met Glu Asp Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg Glu 

100 105 110 

Gly Phe Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Leu Thr He Val 

115 120 125 

Ala His Glu Ala Lys Lys Leu Met Pro Glu Gly Gly Ser He Val Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Asn Val Met 
145 150 155 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn He Arg Val Asn Ala lie Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He Leu 

195 200 205 

Lys Glu He Glu Glu Arg Ala Pro Leu Lys Arg Asn Val Asp Gin Val 

210 215 220 

Glu Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu Ser Ser Gly 
225 230 235 240 

Val Thr Gly Glu Asn He His Val Asp Ser Gly Phe His Ala He Lys 
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245 250 255 

[0240] (2)ffl\m^2izmt&$m: *(C)g[?)»: 2* 

(i)B»»J^tt: (D)hsKPS/-: 

(A) fi$: HV&m (ii)4H^MT: ^VADNA 

(B) 947: «tK * 

< x i ) ffiWDiStt : EW##2: 

ATGTTAAATC TTGAAAACAA AACATATGTC ATCATGGGAA TCGCTAATAA GCGTAGTATT 60 

GCTTTTGGTG TCGCTAAAGT TTTAGATCAA TTAGGTGCTA AATTAGTATT TACTTACCGT 120 

AAAGAAOGTA GCCGTAAAGA GCTTGAAAAA TTATTAGAAC AATTAAATCA ACCAGAAGCG 180 

CACTTATATC AAATTGATGT TCAAAGCGAT GAAGAGGTTA TTAATGGTTT TGAGCAAATT 240 

GGTAAAGATG TTGGCAATAT TGATGGTGTA TATCATTCAA TCGCATTTGC TAATATGGAA 300 

GACTTACGCG GACGCTTTTC TGAAACTTCA CGTGAAGGCT TCTTGTTAGC TCAAGACATT 360 

AGTTCTTACT CATTAACAAT TGTGGCTCAT GAAGCTAAAA AATTAATGCC AGAAGGTGGT 420 

AGCATTGTTG CAACAACATA TTTAGGTGGC GAATTCGCAG TTCAAAATTA TAATGTGATG 480 

GGTGTTGCTA AAGCGAGCTT AGAAGCAAAT GTTAAATATT TAGCATTAGA CTTAGGTCCT 540 

GATAATATTC GCGTTAATGC AATTTCAGCT GGTCCAATCC GTACATTAAG TGCAAAAGGT 600 

GTGGGTGGTT TCAATACAAT TCTTAAAGAA ATCGAAGAGC GTGCACCTTT AAAAOGTAAC 660 

GTTGATCAAG TAGAAGTAGG TAAAACAGCG GCTTACTTRT TAAGTGACTT ATCAAGTGGC 720 

GTTACAGGTG AAAATATTCA TGTAGATAGC GGATTCCACG CAATTAAATA A 771 

[01] 02 [ESHWa] <n$»Z9WirY1f>t> [02] W7^037*X - T^U^(Sta P hyloc 

^ZtlfzXfy -fU3 7W • T*>l">X(Staphyloc occus aureus)FAB 2 PUttVWi&T&t 

occus aureus) FAB I 0)# l ) 17* F &5&t ( ffi5»i#^ ( EM* 5 !" 1 ) . 

[01] 
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1 MLNLENKTYV IMGIANKRSI AFGVAKVLDQ LGAKLVFTYR KERSRKELEK 

51 . LLEQLNQPEA HLYQIDVQSD EEVTNGFEQI GKDVGNIDGV YHSIAFANME 

101 DLRGRFSETS REGFLLAQDI SSYSLTIVAH EAKKLMPEGG SXVATTYLGG 

151 BFAVQNYNVM GVAKASLEAN VKYLALDLGP. DNIRVNAISA GPIRTLSAKG 

201 VGGFNTXLKE IEERAPLKRN VDQVEVGKTA AYLLSDLSSG VTGBNIHVDS 

251 GFHAIK 
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1 ATGTTAAATC TTGAAAACAA AACATATGTC ATCATGGGAA TCGCTAATAA 

51 GCGTAGTATT GCTTTTGGTG TCGCTAAAGT TTTAGATCAA TTAGGTGCTA 

101 AATTAGTATT TACTTACCGT AAAGAACGTA GCCGtfAAAGA GCTTGAAAAA 

151 TTATTAGAAC AATTAAATCA ACCAGAAGCG CACTTATATC AAATTGATGT 

201 TCAAAGCGAT GAAGAGGTTA TTAATGGTTT TGAGCAAATT GGTAAAGATG 

251 TTGGCAATAT TGATGGTGTA TATCATTCAA TCGCATTTGC TAATATGGAA 

301 GACTTACGCG GACGCTTTTC TGAAACTTCA CGTGAAGGCT TCTTGTTAGC 

351 TCAAGACATT AGTTCTTACT CATTAACAAT TGTGGCTCAT GAAGCTAAAA 

401 AATTAATGCC AGAAGGTGGT AGCATTGTTG CAACAACATA TTTAGGTGGC 

451 GAATTCGCAG TTCAAAATTA TAATGTGATG GGTGTTGCTA AAGCGAGCTT 

501 AGAAGCAAAT GTTAAATATT TAGCATTAGA CTTAGGTCCT GATAATATTC 

551 GCGTTAATGC AATTTCAGCT GGTCCAATCC GTACATTA^G TGCAAAAGGT 

601 GTGGGTGGTT TCAATACAAT TCTTAAAGAA ATCGAAGAGC GTGCACCTTT 

651 AAAACGTAAC GTTGATCAAG TAGAAGTAGG TAAAACAGCG GCTTACTPRT 

701 TAAGTGACTT ATCAAGTGGC GTTACAGGTG AAAATATTCA TGTAGATAGC 

751 GGATTCCACG CAATTAAATA A 
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FAB I 

This invention relates, in part, to newly kfentificd polynudeoddes and polypeptktes; 
variants and derivatives of these polynucleotides and polypeptides; processes for making these 
polynucleotides and these polypeptides, and their variants and efcrivatives; agonists and antagonists 
5 of the polypeptides; and uses of these polynucteotides, polypeptides, variants, derivatives, agonists 
and antagonists. In particular, m these 

and polypeptides of staphylococcal Fob I cnoyl-ACP reductase, hereinafter referred to as "FAB I" 
BACKGROUND OF THE INVENTION 

Although the overall pathway of saturated fatty acid biosynthesis is similar in all 

10 organisms, the fatty acid synthase (FAS) systems vary considerably with respect to their 
structural organization. Thus in Type I FAS systems, found in vertebrates and yeasis, the 
necessary enzymes required for fatty acid synthesis are present on one or two polypeptide 
chains respectively. In contrast, in Type H systems found in most bacteria and plants, each 
step in the pathway is catalysed by a separate roono-tuncuonal enzyme. It would therefore 

15 appear that significant selectivity of inhibition of the bacterial and roammalian enzymes is 

possible. . ^ 

Fab 1 (previously designated EnvM) functions as an enoyl-acyl carrier protein 
(ACP) reductase (Bergler. et al. (1994). LBioLChem. 269, 5493-5496) in the final step of 
the four reactions involved in each cycle of bacterial fatty acid biosynthesis. 
20 The first step is catalysed by p-ketoacyl-ACP synthase, which condenses malonyl- 

ACP with acctyl-CoA (FabH, synthase III), in subsequent rounds ralonyl-ACP is 
condensed with the growing-chain acyl-ACP (FabB and FabF, synthases I and II 
respectively). 

The second step in thr. elongation cycle is ketoester reduction by NADPH- 
25 dependent p^ketoacyl-ACP reductase (FabG). Subsequent dehydration by p-hydraxyacyl- 
ACP dehydrase (either FabA or Fab?) leads to trans-2-^noyl-ACP which is in turn 
converted to acyl-ACP by NADH-dependent cnoyl-ACP reductase (Fab 1). Further rounds 
of this cycle, adding two carbon atoms per cycle, eventually lead to palmilDyl-ACP (16C) 
where upon the cycle is stopped largely due to feedback mhibition of Fab I by palmitoyl- 
30 ACP (Heath, et al, (1996), JMoLChem. 27/, 1S33-1836). Fab I is therefore a major 
biosyntheticenzyme which is also a key regulatory point in the overall synthetic pathway. 

. Early data suggested that there were two enoyl-ACP reductases in Lcoll, one 
NADPH dependent and the other NADH dependent. However, more recent work has found 
no evidence for the NADPH dependent enzyme and Fab I is the only enoyl ACP reductase 
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identified in EcolL (Heath, et al, (1995), JBiol.Chem 270, 26538 - 26542; Bergler, et al, 
(1994), J.BioLCkem. 269, 5493-5496). 

It has been shown that diazaborine antibiotics inhibit fatty acid, phospholipid and 
lipopolysaccharide (LPS) biosynthesis and it has also been shown that the antibacterial 
5 target of these compounds is Fab L For example derivative 2bl8 from Grassberger, et al 
(1984) /. Med Chem 27 947-953 has been shown to be a noncompetitive inhibitor of Fab I 
having a Ki = 0.2mM (Bergler, et al, (1994), J Biol Chem. 2(59, 5493-5496). The 
antibacterial activity of diazaborine derivatives against Gram-negatives and Gram positive 
organisms is well documented (Grassberger et aU J Med Chem. 1984 27, 947-953; 
10 Granowitz et al.. Acta Pharrn Suecica, 1971 % 377; Wersch e$ al U.S. Patent, 2^33,918; 
Lam et a/., J. Antimirob. Oiemotber. 1 987 20 37-45). 

Conditionally lethal Fab 1 mutants have been constructed in Kcoli and the Fab I 
gene from Salmonella ryphimuriurh complements this mutation. In addition, plasmids 
containing the Fab I gene from diazaborine resistant S. typhimurium conferred diazaborine 
15 resistance in ELcoU CTuroowsky, et aU (1989), J-Bacteriol., 17U 6555-6565) ttrafuroing 
Fab I as the antibacterial target of diazaborincs. 

Inhibition of Fab I either by diazaborine or by raising the temperature in an Fab I 
temperature sensitive mutant to non-permissive conditions is lethal, thus demonstrating that 
Fab I is essential to the survival of the organism (Bergler, et al, (1994), J.BioL Chem. 269, 
20 5493-5496). Laboratory generated point mutations in the Fab I gene lead to diazaborine 
resistant ELcotL 
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Fab I is conserved in Gram negative organisms with 98% identity between E.coli 
j^S-typhtrnwiumFsfoliBcTtfcucttkl {1992), J. Gen. Microbiol, 138, 2093-2100) ami 75% 
identify between these proteins and H.influenzac Fab I. Staphylococcus aureus FAB I of 
the invention shows 54% similarity to the mycobacterial protein, InhA, which is highly 
5 conserved throughout mycobacteria including M. tuberculosis. Ecoli Fab I was found to be 
34% identical, 57% similar to Bmssica aapus (rape seed) enoyl-ACP reductase and S. 
aureus FAB I of the present invention was also 34% identical, 57% similar. Moreover, 
FAB I of the present invention was found to be 44% identical, 64% similar over 252 amino 
acids to EjxAi Fab I. FAB I of the present invention is only 27% identical, 48% similar to 

10 a mammalian 2,4-dienoyi-coenzyme A reductase. This mammalian homolog differs from 
FAB I in that it is involved in the p-oxidarion of polyunsaturated enoyl-CoAs and utilizes 
NADPH as cof actor rather than NADH. Therefore, there is significant potential for 
selective inhibition of FABL Since <heie are no marketed antibiotics targeted against fatty 
acid biosynthesis it is likely that inhibitors of FAB I will not be susceptible; to current 

1 5 antibiotic resistance mechanisms. Moreover, this is a potentially broad spectrum target 

There is an unmet need for developing new classes of antibiotic compounds. 
Clearly, there is also a need for factors, such as FABI, that may be used to screen compounds for 
antibiotic activity, such as a simple high through-put assay for screening inhibitors of FAS. 
Such factors may also be used to detemiine their roles in pathogenesis of infection, dysruricton 

20 and disease. Identification and characterization of such factors, which can play a role in 
preventing, ameliorating or correcting infections, dysfunctions or diseases arc critical steps in 
making important tfscoveries to improve human health. 
SUMMARY OF THE INVENTION 

Toward these ends, aid others, it is an object of the present invention to provkfe 

25 polypeptides, inter alia, that have been identified as novel FAB I by homology between the amino 
acid sequence set out in Figure 1 [SEQ ID N02] and known amino acid sequences of other 
proteins such as £ coii FabI enoyl-ACP reductase and mose aforementioned 

It is a further object of the invention, moreover, to provide Trinucleotides that encode 
FAB f, particularly polynucleotides mat encode the polypeptide herein designated FAB I. 

30 In a particularly preferred ernbodhnent of this aspect of the invention the polynucleotkte 

ampriscs the region encoding FAB I in trie sequence set out in Figure 1 [SEQ ID N02]. 
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In another particularly preferred embodiment of the present invention there is a novel 
FAB I protein from S, aureus WCUH 29 comprising the amino acid sequence of SEQ ID 
NO:2» or a fragment* analogue or derivative thereof. 

In aocotdancewith this aspect of the invention there is provided an isolated nucleic acid 
5 molecule encoding a mature polypeptide expressible by the Staphylococcus aureus WCUH 29 
strain contained in NCIMB Deposit Na. 40771. 

In accordance with this aspect of the invention (here are provided isolated nucleic acid 
molecules encoding FAD I, particularly staphylococcal FAD I, including roRNAs, cDNAs, 
genomic DNAs and, in further cnabodunents of this aspect of the invention, biologically, 
10 olagnosttcally, clinically or therapeutically useful variants, analogs or derivatives thereof, or 
fragments thereof including fragments of the variants, analogs and derivatives. 

Arrwng the particularly preferred enixxiirnents of this aspect of the mvention are naturally 
occurring allelic variants of FAB L 

In accordance with this aspect of the invention there are provided novel polypeptides of 
15 staphylococcal opgin referred to herein as FAB I as well as biologically, diagnostically or 
therapeutically useful fragments, variants and derivatives thereof, variants and derivatives of the 
fragments, and analogs of the foregoing. 

It also 0 an object of the invention to provide FAB I polypeptides, particularly FAB I 
polypeptides, that may be employed for therapeutic purposes, for example, to treat disease, 
20 including treatment by conferring hosf immunity against nrfcctk re, suc h as staphloaxcal A I 

infections including but not limited to infections (^^^7espiratoi>r^^^.g. otitis media, I \J ^ 

bacterial tracheitis, acute epiglottitis, thyrokfitis), lower respiratrry (e_g empyema. lung 
abscessXcaicfiac (eg infective endocarditis), gastrointestinal (eg. secretory diarrhoea, splenic 
abscess, retroperitoneal abscess), CNS (e.g. cerebral abscess), eye (e.g. blepharitis, conjunctivitis, 
25 keratitis, endcphthalmitis, preset and orbital cellulitis, darcrycx^stiris), kidney and urinary tract 
(eg. cpkiidyrnitis, intrarcnal and perinephric abscess, toxic shock syndrome), skin (eg. impetigo, 
folliculitis, cutaneous abscesses, cellulitis, wound infection, bacterial myositis), and bone and joint 
(eg septic arthritis, osteomyelitis). 

In accordance with yet a further aspect of the present invention, there is provided 
30 the use of a polypeptide of the invention for therapeutic or prophylactic purposes, fur 
example, as an antibacterial agent or a vaccine. 
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In accordance with another aspect of the present invention, there is provided the use 
of a polynucleotide of the invention for therapeutic or prophylactic purposes, in particular 
genetic immunization. 

Among the particularly preferred ernbodirnents of this aspect c£ the invention are variants 
5 of FAB I porypeptide e«xxted by naturally oanirring alleles of the FAB I gene. 

It is arete object of the mvenrbn to provide a process for producing the tforernertrioned 
polypeptides, polypeptide fragments* variants and derivatives, fragments of the variants and 
derivatives, and analogs of the foregoing 

In a preferred eo±>ocfiroent of tJus aspect of the kivenuon there are provided rrcthorfc for 
10 producing the aforerneotJooed FAB I polypeptides composing culturing host cells having 
cxpressibty incorporated therein an cxogcnousry-dcrivcd FAB ^encoding nor^nucksotide under 
concfitions for expression of FAB I in the host and then recovering the expressed polypeptide. 

In accordance with another object the invention there arc provided products, compositions, 
processes and methods that utilize the aforementioned polypeptides and ootynucleotides for 
15 research, biological, ciinkaland therapeutic purposes, inter alia. 

In accordance with yet another aspect of the present invention, there are provided 
inhibitors to such polypeptides, useful as antibacterial agents. In particular, there are 
provided antibodies against such polypeptides. 

En accordance wi th certain preferred embodiments of this aspect of the invention, there are 
20 provided products, compositions and netbods, inter alia, for, among other thkigs: assessing FAB I 

expression in cells by detecting FAB I polypeptides or FAB I-cocoduig raRNA, to treat bacterial 

f 

injections in vitro, ex vivo or in vivo by exposing cells to FAB I polypeptides or r^ynucleoudes as 
disclosed herein; assaying genetic variation and aberrations, such as defects, in FAB I genes; and 
adrninistermg a FAB £ pctypeptide or polynucleotide to an organism to raise an brununological 
25 response against bacteria, such as. for example a staphylococcus. 

In accordance with certain preferred eriiwdiments of this and other aspects of the 
invention there are probes that hybridize to FAB I sequences. 

In certain additional preferred embodiments of this aspect of the invention there are 
provided arAfcodies against FAB I rriypepttoes. In certain particularly preferred einbodirnents in 
30 this regard, the antibodies are highly selective for FAB L 

In accordance with another aspect of the present invention, there are provided FAB I 
agonists. Among preferred agonists are molecules that nimk FAB I, that bird to FAB I-bnidbg 
mofecufcs or binding molecules, and that elicit or augment FAB I-induced responses. Also among 
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picf erred agonists arc molecules (hat interact with FAB I, or with other modulators of FAB I 
activities, and thereby poteaitiate or au^nent an effect of FAB I or more than one effect of FAB I 
and axe bacteriostatic or bacteriocidal. 

In accordance with yet another aspect of the present invention, there are provided FAD I 
5 antagonists. Among preferred antagonists are those which mimic FAB I so as to bind to FAB 1- 
binding molecules but not elicit a FAB [-induced response or more than one FAB I-induced 
response. Also among preferred antagonists are molecules that bind to or interact with FAB I so as 
to inhibit an effect of FAB I or more than one effect of FAB I or which prevent expression of FAB 
I. Further particularly preferred antagonists of FAB f lower or abolish a FABJ enzymatic activity 
10 or activities. 

In a further aspect of the invention there are provided conpositions comprising a FAB I 
polynucleotide or a FAB I polypeptide for admimsu-ation to cells in vitro, to cells ex vivo and to 
cells in vivo, or to a multicellnlar organism. In certain particularly preferred erabodurents of this 
aspect of the invention* the compositions comprise a FAB I polynucleotide for expression of a FAB 
15 I polypeptide in a host organism to raise an irnrnunobgical response, preferably to raise immunity 
in such host against bacteria, preferably staphytocd or closely genetically related organisms^ 

Other objects, features, advantages and aspects of the present invention will become 
apparent to those of skill from the following description. It should be understood, however, thatthe 
following desenption and the specific examples, while indicating preferred embodiments of the 
20 invention, are given by way of illustration only. Various changes and modifications within the 
spirit and scope of the disclosed invention will become readily apparent to those s rilled in the art 
troro reading the foflov^^ parts of the present disclosure, 

BRIEF DESCRTJPTION OF THE DRAWINGS 

The following drawing depicts certain embodiments of the invcnticrL It is illustrative only 
25 and does not limit the invention cjthenvise disclosed herein. 

Figure I (SEQ ID N02] shows the polypeptide of Staphylococcus aureus FAB I 
cVxkicedrromtte 

Figure 2 [SEQ ID NO I] shows the r^ryrmucleotide sequence of Stnphyfocaccus aureus 

FABL 

30 GLOSSARY 

The following illustrative explanations arc provided to facilitate understanding of certain 
terms used frequently herein, particularly in the Examples. The explanations are provided as a 
ccrrveruence and are not limitative of the inventioa 
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BINDING MOLECULE, as used herein, refers to molecules or ions winch bind or 
interact specifically with FAB I polypeptides or polynucleotides of the present invention, including 
for example enzyme substrates and substrate and co-factor uuraetics, as well as classical receptors 
(which also may be referred tp as "binding molecules" and "interaction molecules " respectively 
5 and as TAB I binding molecules 0 and TAB I interaction molecules 1 '). Binding between 
porypeptkks of the invention and such inrJccufes, including bindkig or binding or interaction 
molecules may be exclusive to polypeptides of the invention, which is very highly preferred or it 
may be highly specific for polypeptides of the invention, which is highly preferred, or it may be 
highly specific to a group of proteins mat includes pofypeptkles of the invention, which is preferred, 
10 or it may be specific to several groups of proteins at least one of which includes a polypeptide of 
the inventioa 

Binding molecules also may be noiHiaturally occurring,, such as antibodies and artibody- 
derived reagents that bind specifically to polypeptides of the inverttiorL 

DIGESTION of DN A refers to c feavage of DNA with a restriction enzyme that acts only 
15 at ratain sequences in the DNA The various restriction enzymes referred to herein are 
commercially available and their reaction corc&bns, cofactors and other requirements for use are 
well known and routine to the skilled artisan 

For analytical purposes, typically, I ug of plasrnid or DNA fragment is digested with 
about 2 units of enzyme in about 20 ul of reaction buffer. For the purpose of isolating DNA 
20 fragrnents for plasrnid constniction, typically 5 to 50 ug of DNA are digested with 20 to 250 units 
of enzyme in proportionately larger volumes. 

Appropriate buffers and substrate amounts for particular restriction enzymes are 
described in standard Jabtfatory manuals, such as those referenced below, and they are specified 
by co mm erc i al suppliers. 

25 rncubation times of about 1 hour at 37°C arc oidmariry used, but roixfitians may vary in 

accordance with standard procedures, the supplier's instructioBS and the particulars of the reaction. 
After digestion, reactions may be analyzed, and fragments may be purified by electrophoresis 
through an agarose or poryacrylairride gsl, using well known methods that are routine for those 
skilled in the art. 

30 GENETIC ELEMENT generally means a polynucleotide comprising a region that 

encodes a rx>lypeptkfe or a region mat regulates transcription or translation or other processes 
important to expression of the poJypeptidfc in a host ceH or a porymidcotide comprising both a 
region that encodes a rxDrypeptide and a region operably linked thereto that regulates expression. 
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Genetic elements may be comprised within a vector that replicates as an episcrnal dement 
that is, as a molecule physically independent of the host cell genome. They may be comprised 
within plasmids. Genetic elements also may be comprised wiihin a host ceil genome; not in their 
natural state but, rather, following manipulation such as isolation, cloning and inmxfuction into a 
5 host cell m the fomi of jatrifiedD^ 

HOST CELL Is a cell Which has been transformed, transfecied, infected, or entered 
by an exogenous polynucleotide sequence, or is capable of trarisformation, infection, 
transfection. or entry by an exogenous poryncleoodc sequence. 

IDENTITY or SIMILARITY, as known in the art, are relationships between two 

10 porypeptkfc sequences or two pcriyriuciectide sequences, as deternined by comparing the 
sequences. In the art, identity also means the degree of sequence relatedness between two 
polypeptide or two polynucleotide sequences as determined by the match between two strings 
of such sequences. Both identity arid similarity can be readily calculated (Computational 
Molecular Biology* Lesk, A.M., ed, Oxford University Press, New York, 1988; 

15 Biocomputlng: Informatics and Genome Projects, Smith, D.W., ed„ Academic Press, New 
York, 1993; Computer Analysis of Sequence Data, Part I, Griffin, AJM-, and Griffin, H.G., 
eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von 
Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and 
Devereux, J., eds., M Stockton Press, New York, 1991). While mere exist a number oF 

20 methods to measure identity and similarity between two polynucleotide or two polypeptide 
sequences, both terms are well known to skilled artisans (Sequence Analysis in Molecular 
Biology* von Heinje, GL, Academic Press, 1987; Sequence Analysis Primer* Gribskov, M. 
and Devereux, J., eds., M Stockton Press, New York, 1991 ; and Carillo, H., and Lipman, D„ 
SIAM / Applied Math., 48: 1073 (1988). Methods commonly employed to determine 

25 identity or similarity between two sequences include, but are not limited to those disclosed in 
Carillo, H., and Upman, SIAM / Applied Matk, 48:1013 (1988). Preferred methods to 
detenrane identity arc designed to give the largest match between the two sequences tested 
Methods to determine identity and similarity are codified in computer programs. Preferred 
computer program methods to determine identity and similarity between two sequences 

30 include, but are not filiated to, GCG program package (Devereux, J., et al. t (1984) Nucleic 
Acids Research 12(1): 387), BLASTP, BLASTN, and FASTA (Atschul, SF. et aL, (1990) 
J. Molec Biol 215: 403). 
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ISOLATED means altered "by the hand of man" from its natural state; l<?_, that, if it 
occurs in nature; it has been changpd or removed from its original environment, or both. 

For example, a naturally coaming rx)lynucleotkfc or a polypeptide naturally present in a 
living organism in its natural state is not "isolated," but the same rtttyructootirJe or polypeprkle 
5 separated from the coexisting materials of its natural state is "isolated", as the terra is employed 
herein. For example, with respect to pdyrudeotkfes, the term isolated means that it is separated 
from the chramoscrae and cell in which it naturally occurs. 

As part of or following isolation, such polynucleotides can be joined to other 
pdynuckotides, such as DNAs, Tor mutagenesis, to form fusion proteins, and for propagation or 
10 expression in a host, for instance. The isolated polynucleotides, alone or joined to other 
pdyrRK^eotidcs such as vectors, can be mtroduced into host cells, in culture or in whole organisms. 
Introduced into host cells in culture or in whole organisms, such DNAs still would be isolated, as 
the term is used herein, because they would not be in their naturally occurring form or 
environment Similarly, the polynucleotides and poryrxptkfes may occur in a composition, such as 
15 a media formulations, solutions for introduction of polynucleotides or polypeptides, for example, 
into cells, compositions or solutions for chemical or enzymatic reactions, for instance, which are 
not naturally occurring compositions, and thcrcki remain isolated porynuclcotkbs or polypeptides 
vWmin the meaning of that term as it is employed herein 

LIGATION refers to the process of forming phosphodfester bonds between two or more 
20 rx>lynudeoUdes, which most often are double stranded DNAs. Techniques for ligation are weB 
known to the art and protocols for ligation are descrfoed in standard laboratory manuals and 
references, such as, for instance, Sambrook et al , MOLECULAR CWN1NG. A LABORATORY 
MANUAL, 2nd Ed; Cold Spring Harbor laboratory Press, Cdd Spring Harbor, New York 
(1989) and Maniatis et aL, pg. 146, as cited below. 
25 OUGONUCLEOTIDE(S) refers to relatively short polyriuclecjtides. Often the term 

refers to singfc-stranded cVaxyribcixicleoddes, but it can refer as well to singfa-or a\juble-stianded 
nTxmudcotidcs, RNADNA hybrids and doublo-stranded DNAs, among others. 

Oligonucfeotides, such as single-stranded DNA probe oligonucleotides, often are 
synthesized by chemical methods, such as those impfcrnenied on automated ougonacleotkte 
30 synthesizers However, oligcraicleorides can be made by a variety of other methods, including in 
vitro recombinant DNA-merfiated techniques and by expression of DNAs in ceils and organisms. 

Initially, chemically synthesized DNAs typically are obtained without a 5* phosphate. The 
5 ends of such oligonucleotides are not siibstrales for phosphodiester bond formation by ligation 
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reactions that etnploy DNA ligases typically used to form recombinant DNA molecules. Where 
Egatkn of such ofigonuclcotidcs is desired, a phosphate can be aided by standard techniques, such 
as those that employ a kinase and ATP. 

The 3' end of a chemically synthesized oligonucleotide generally has a free hydroxy! group 
5 and, in the presence of a Bgase, such as T4 DNA ugise, readily will form a phosphodiester bond 
with a 5* phosphate of another polynucleotide; such as another oligonucleotide. As is well known, 
this reaction can be prevOTted selective 
polynucleotides) prior to ligation. 

PLASMIDS generally are <fr*ign*ft*l herein by a lower case p preceded anbYor followed 
10 by capital tetters and/or numbers, in accordance with standard naming conventions that are 
familiar to those of skill in the art 

Starting ptosmtds disclosed herein are either coinrncrcially available, publicly available on 
an unrestricted basis, or can be constructed from available plasmids by routine application of well 
known, published procedures. Many plasmids and other cloning and expression vectors that can 
15 be used in accordance with the present invention are well known and readily available to those of 
skill in the art Moreover, those of skill readily may construct any number of other plasmids 
suitable for use in the mvention The properties, constnjction and use of such plasmids, as well as 
other vectors, in the present invention win be readily apparent to those of skill from the present 
discksurc 

20 FOLYNUCT^EOrni>E(S) ^nerally refers to any polyribonucteotide or 

polyrteoiribonucleotide; which may he onirodified RNA or DNA or modified RNA or DNA. 
Thus, for instance, polynucleotides as used herein refers to, among others, singje-and double- 
stranded DNA, DNA that is a mixture of single- and douWe-stranded regions or single-, doubte- 
and tripk>stranded regions, single- and double-stranded RNA, and RNA that is mixture of single- 

25 and ouublc-strandcd .regions, hybrid molecules comprising DNA and RNA that may be singe- 
stranded or, mare typically, double-stranded, or triple-stranded, or a mixture of single- and double- 
stranded regions. 

In addition, rxrfynucleotide as used herein refers to tripksstranded regions comprising 
RNA or DNA or both RNA and DNA, The strands in such regions may be from the same 
30 molecule or from Different molecules. The regions may indudeallof ot* or more of the molecules, 
but more typically inYolveonly a r^cnofsonKofthemobcufes. One of the molecules of a triple- 
heEcal region often is an oligonucleotide. 
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As used heron, the term polynucleotide includes DNAs or RNAs as described above that 
contain one or more motfified bases. Thus, DNAs or RNAs with backbones modified for stabffity 
or for other reasons are H pdynu&otides M as that term b intended herein. Moreover, DNAs ox 
RNAs comprising unusual bases, such as inosine, or modfied bases, such as tritylated bases, to 
5 name just two examples, are polynucleotides as the term is used herein. 

It will be appreciated that a great variety of modificationx have been made to DNA and 
RNA that serve many useful purposes known to those of skill in the art. The tmn polymickotide 
as it Ls employed herein embraces such chemically, enzymatically or rnetabolkaDy modified forms 
of polynucleotides, as well as the chemical forms of DNA and RNA characteristic of viruses and 

10 cells, including simple and complex cells, inter alia. 

POLYPEPTIDES, as used terein, includes aD porypeptides as described below. The 
basic structure of polypeptides is well known and has been described in rnnurrtraWc textbooks and 
other publications in the art In thk context, the term is used herein to refer to any peptide or 
protein comprising two or more amino acids joined to each other in a linear chain by peptide bonds. 

15 As used herein, the term refers to both short chains, which also corarnonly ate referred to in the art 
as peptides, oligopeptides and oligomers, for example, and to longer chains, which generally arc 
referred to in the art as proteins, of which there are many types. 

It will be appreciated that polypeptides often contain amino acids other than the 20 amino 
ackfc commonly referred to as the 20 naturally occurring amino acids, and that many amino acids, 

20 including flic terminal amino acids, may be modified in a given polypeptide, either by natural 
processes, such as processing and other post-trans laiional modifications, but also by chemical 
modification techniques which are well known to the art. Even the common modifications that 
o ^ir naturally in porypeptides are too numerous to list exhaustively here, but they are well 
described in basic texts and in more detailed monographs, as well as in a voluminous research 

25 literature, aixl they are 

Among me known niodificattoiis wh^ 
to name an illustrative few, acetylanon, acylanon, ADP-ribosylation, amktotion, covalent 
attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a nucleotide or 
nucleotide derivative, covalent attachment of a lipid or fipid derivative, covalent attachment of 

30 phosptoridyiinDsitol cross-linking, eyefizkion, disulfide bond fontiation, dcnxthylarion, formation 
of covalent cross-finks, formation of cystine, formation of pyroghitamate, fonnyiation, gamma- 
carboxylation, glycosylatioa, GPI anchor formation, hydroxylation, iodination, methyladon, 
rnyristoylatioru oxidation, proteolytic processing, phosphorylation, prenylation, nuaarm2arion, 
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selenoylabon, sutfation, transfer-RNA mediated adcfition of amino acids to proteins such as 
arginylation, and ubirpuri* nation. 

Such modifications are well known to those of skill and have been described i n great detail 
in the scientific literature. Several particularly common modifications, gtycosylation, lipid 
5 attachment, sulfation, ganma-carboxylation of glutamic acid residues, hyckaxylation and ADP- 
ribosylatton, for instance, are described in most basic texts, such as, for instance PROTEINS - 
STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed. T. E Craghton, W. H Freeman and 
Company, New York (1993). Many detailed reviews are available on mis subject, such as, for 
example, those provided by Wold, F., Fosttranslauonal Protein Modifications: Perspectives and 

10 Prospects, pgs. 1-12 in POSTTRANSlATiONAL COVALENT MODIFICATION OF PROTEINS, 
B. C, Johnson, Ed, Acafemk Press, New York (1983); Seifter et aL, (1990) Metk Enzymol 
/ £2:626-646 and Rattan ct aL, (1992) Protein Synthesis: PosttrvnshHonal Modifications and 
Aging, Ann. NY. Acad. Sci 663: 48-6i 

It will be appreciated, as is well known and as noted above, that polypeptides are not 

15 always entirety linear. For instance, polypeptides may be branched as a result of ubkjuitinabon, 
and they may be circular, with or v/irhout branching, generally as a result of posttranslation events, 
including natural processing event and events brought about by human raanipulatJon which do not 
occur naturally. Circular, branched and branched circular polypeptides may be synthesized by 
rion-translaticri natural process and by entirely synthetic methocfe, as well 

20 Morfifications can occur anywhere in a polypeptide, including the peptide backbone, the 

amino acid side-chains and the amino or carboxyi termini In feet, blockage of the annno or 
carboxyl group in a polypeptide, or both, by a covafent modification, is common in naturally 
occurring and synthetic polypeptides and such modifications may be present in rxdypeptides of the 
presort invention, as well. For instance, the amino tarrtinal residue of pcJypeptides made in E coli 

25 or other cells, prior, to proteolytic processing, almost invariably will be N4bnrrylmetMorniie. 
During post-translational modification of the peptide, a methionine residue at the NH r 
terminus may be deleted. Accordingly, this invention contemplates the use of both the 
rnediiorune-containing and the roethkmineless amino terminal variants of the protein of the 
invention. 

30 The rnodfications that occur in a polypeptide often will be a function of how it is made. 

For potypeptkles made by expressing a cloned gene in a host, for instance, the nature and extent of 
the nxxfificatons in large part will be determined by the host cell pcsmanslational modiftcaticn 
capacity and the moolficauon signals present in the polyrjcptklc amino acid sequence For 
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instance, as is well known, gjyoosylation often docs not occur in bacterial hosts such as* for 
example, £ coli. Accordingly, when gl>cosylalion is desired, a polypeptide should be expressed in 
a glycosylating host, generally a eukaryotic cell 

It will be appreciated that the same type of mocfification may be present in the same or 
5 varying degree ax several sites in a gjven polypeptide. Also, a given polypeptide may contain many 
types of modifications. 

In general, as used herein, the term polypeptide encompasses all such nwdifications, 
particularly those that are present in polypeptides synthesized by expressing a polynucleotide in a 
hostceU. 

10 TRANSFORMATION is the process by which a cell is "transformed" by 

exogenous DNA when such exogenous DNA has been introduced inside the cell membrane. 
Exogenous DNA may or may not be integrated (covalendy linked) into chromosomal DNA 
making up the genome of the cell. In prokaryotes and yeasts, for example, the exogenous 
DNA may be maintained on an cpisomal element, such as a plasmid. With respect to 

15 eukaryotic celts, a stably transformed or transfected cell is often one in which the 
exogenous DNA has become integrated into the chromosome so that it is inherited by 
daughter cells through chromosome replication. This stability is demonstrated by the 
ability of the eukaryotic cell to establish cell lines or clones comprised of a population of 
daughter cell containing the exogenous DNA. 

20 VARIANT^) of potyiwcleotides or polypeptides, as the term is used herein, are 

polynucleotides or polypeptides that differ from a reference polynucleotide or polypeptide, 
respectively. Variants in this sense are described below and elsewhere in the present disclosure in 
greater detail 

(1) A polynucleotide that differs in nucleotide sequence from another, reference 
25 polynucleotide. Generally, differences are limited so that the nucleotide sequences of the reference 
and the variant are closely similar overall and, in many regions, identical 

As noted below, changes in the nucleotide sequence of the variant may be silent That is, 
they may not alter the amino acidi encoded by the polynucleotide. Where alterations are limited to 
siknt changes of this type a variant will encode & polypeptide with the same amino acid sequence 
30 as the reference. Also as noted below, changes in the nucleotide sequence of the variant may alter 
the amino acid sequence of a polypeptide encoded by the reference rx^yiudeotife. Such nucleotide 
changes may result in amino acki substitutions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference sequence, as discussed below. 
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(2) A polypeptide that differs in ammo acid sequence from another, reference polypeptide. 
Generally, differences are finited so that the sequences of the reference and the variant arc closely 
similar overall and, in many region, identical. 

A variant and reference polypeptide may differ in amino acid sequence by one or more 
5 substitutions, additions, deletions, fusions and truncations, which may be present in any 
combination. 

DESCRIPTION OF THE INVENTION 

The present invention relates to novel FAB I polypeptides and polynucleotides, among 
other things, as described in greater detail below. In particular, the invention relates to 
10 polypeptides and polynucleotides of a novel FAB I gene of Staphylococcus aureus, which is 
related by amino acid sequence homology to Fab I enzymes from Mycobacteria (InhA), 
H.influenzpe t Brassica napus (rape seed) enoyl-ACP reductase, and to the Kcoli Fab I 
protein. 

The invention relates especially to FAB I having the nucleotide and amino acid 
1 5 sequences set out in Figure 2 |SEQ ID NO: 1] and Figure 1 ISEQ ID NO:2J respectively, and to 
the FAB I nucleotide sequences in NCIMB Deposit No. 40771 and amino acid sequences 
encoded therefrom, which is hereki referred to as "the deposited clone" or as the "DNA of the 
deposited clone." It will be appreciated mat the nucleotide and amino acid sequences set out in 
Figure 1 [SEQ ID NO:2J and Figure 2 [SEQ ID NOtl ] were obtained by sequencing the FAB I 
20 DNA of the deposited done. Hence, the sequence of the deposited clone is controlling as to any 
discrepancies between it (and the sequence it encodes) and the sequences of Figure I [SEQ ID 
NO:2] or Figure 2 (SEQIDNO:!]. 
ftlynudeotides 

In accordance with one aspect of the present invention,, there are provided isolated 
25 por/nudeotkies which encode the FAB I pdypeptkfe having the deduced amino acid sequence of 
Figure 1 [SEQ ID N02], 

Using the information provided herein, such as the polynucleotide sequence set out in 
Figure 2 [SEQ ID NO:l], a polynucleotide of the present invention encoding FAB I polypeptide 
may be obtained using standard cloning and screening procedures, such as those for cloning 
30 genomic DNAs from bacteria using Staphylococcus aureus WCUH29 cells as starring material, 
niustrative of the mvention, the polynucleotide set out in Figure 2 [SEQ ID NO:l] was discovered 
in a genomic DNA library derived from Staphylococcus aureus WCUH29 . 



14 



(47) 



^¥10-1 74590 



S31S^ 1 5 6 2 1 6 

FAB 1 of the invention is structurally related to other proteins of the enoyl-ACP reductase 
family, as shown by tte results of sequencing the genomic DNA encoding FAB I in the deposited 
clone. Tbe DNA sequence thus obtained is set out in Figure 2 [SEQ ID NQ1]. It contains an 
open rearing frame encoding a protein of about 256 amino acid residues with a deduced molecular 
5 weight of about 27.99 kDa Tbe protein exhibits greatest homology to the Kooli Fab I protein 
among known proteins. FAB I of Figure 1 [SEQ ID NOl2] has about 44% identity and about 
64% similarity with the amino acid sequence of Rcoti enoyl (AGP) reductase (Fab I), SwissProt 
Acession Number P29132. 

Polynucleotktes of the present invenrion may be in the form of RNA, such as mRNA, or in 
10 the form of DNA, inchidmg, for instance; cDNA and genomic DNA obtained by cloning or 
produced by chemical synthetic techniques or by a con*ination thereof. The DNA may be double- 
stranded or single-stranded. Sixigb-stianded DNA may be the coding strand also known as the 
sense strand, or it may be the nornxxfing strand, also referred to as the anti-sense strand 

The coding sequence which encodes the polypeptide may be identical to the coding 
15 sequence of the polynuclootkb shown in Figure 2 [SEQ ID NO: 1]. It also may be a porynuefcotide 
with a different sequence, which, as a result of the redundancy (degeneracy) of the genetic code, 
encodes the polypeptide of the DNA of Figure 1 (SEQIDNOS]. 

Polynucleotides of the present invention which encode the polypeptide of Figure 1 [SEQ 
ID NO.2] may include, but are not limited to the coding sequence for the mature polypeptide, by 
20 itself; the coding sequence for The marure polypeptide and additional coding sequences, such as 
those encoding a leader or secretory sequence, such as a pre-, or pro- or prepro- protein sequence; 
the coding sequence of the mature polypeptide, with or without the aforementioned additional 
coding sequences, together with additional, non-coring sequences, including for example, but not 
limited to non-coding 5* and 3* sequences, such as the transcribed, non-translated sequences that 
25 play a role in transcription (including terrrririation signals, for example), ribosome binding, mRNA 
stability elements, and additional coding sequence which encode additional amino acids, such as 
those which provide additional furKtioiialities. Thus, for instance, the polypeptide may be fused to 
a marker sequence, such as a peptide, which facilitates purification of the fused polypeptide. In 
certain ernbodrments of this aspect of the invention, tbe marker sequence is a texa-histidine as 
30 discussed, this should include other tagging approaches peptide, such as the tag provided in the 
pQE vector (Qiagen, Inc.), among others, many of which are commercially available. As 
deserted in Gentz et al, (1989) Proc. Nad. Acad Sa\, USA 86: 821-824, for instance, hexa- 
histidine provides for corrvenient purification of the fusion protein. The HA tag may also be used 
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to create fusion proteins and corresponds to an epitope derived of influenza hemagglutinin protein, 
which has been described by Wilson et ai, (1984) Cell 37: 767, for instance. 

In accordance with the foregoing, the term "porynucleotidc encoding a polypeptide' 1 as 
used herein encompasses polynucleotides which include a sequence encoding a polypeptide of the 
5 present invention, particularly staphylococcal FAB I having die amino acid sequence set out in 
Figure 1 [SEQ ID N02]. The term encompasses polynucleotides thai include a single continuous 
region or discontinuous regions encoding the polypeptide (for example, interrupted by integrated 
phage* insertion sequence; reconciliation, or editing) together with additkral regions, that also 
may contain coding and/or non-obefing sequences. 

10 The present invention further relates to variants of the herein above deserted 

pc4ym]ckotides which encode for fragments, analogs and derivatives of the polypeptide having the 
deduced amino acid sequence of Figure 1 [SEQ ID N02]. A variant of the polynucleotide may be 
a naturally occurring variant such as a naturally occurring allelic variant, or it may be a variant 
that is not known to occur naturally. Such non-narurafly occurring variants of the polynucleotide 

15 may be made by mutagenesis techniques, including those applied to polynucleotides, cells or 
organisms. 

Among variants in this regard are variants mat differ from the aforementioned 
pdyrnxieotides by nucleotide substitutions, deletions or additions. The substitutions, deletions or 
additions may involve one or more nucleotides. The variants may be altered m coifing or non- 
20 coding regions or both. Alterations in the coding regions may produce conservative or non- 
conservative amino acid substitutions, deletions or additions. 

Among the particularly preferred embodiments of the invention in this regard are 
polynucleotides ercoding polypeptides having the arnino acid sequence of FAB I set out in Figure I 
[SEQ ID NCr.2]; variants, analogs, derivatives and fragments thereof, and fragments of the 
25 variants* analogs arrf derrvatives. 

Further particularly preferred in this regard are polynucleotides encoding FAB I variants, 
analogs, derivatives and fragments, and variants, analogs and derivatives of the fragments, which 
have the amino acid sequence of FAB I polypeptide of Figure 1 [SEQ ID N02] in which several, 
a few, 3 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, deleted or added, in 
30 any combination. Especially preferred among these are silent substitutions, adaptions and deletions, 
which do not alter the properties and activities of FAB L Also especially preferred in this regard 
are conservative stdistitutkms. Most highly preferred are rxrfynucleorides encoding rjdypeptktes 
having the aminoacid sequence of Figure 1 [SEQIDN02], without subsututians. 
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Further preferred embodiments of the invention are polynucleotides that are at least 70% 
identical to a polynucleotide encoding FAB 1 polypeptide having the amino acid sequence set out in 
Figure 1 [SEQ ID N02], and polynucleotides which are cumplernentary to such polynucleotides. 
Alternatively, most highly preferred are r^rynucleotides that comprise a region that is at least 80% 
5 identical to a polynucleotide encoring FAB I polypeptide encoded by the Staphylococcus aureus 
DNA of the deposited clone and porynuclcotkfcs oon^lcrncntary thereto or as set out in Figure 2 
[SEQ ID NO: 1]. In this regard, pdynudootides at least 90% identical to the same are particularly 
preferred, and among these particularly preferred pdynudeorides, those with at least 95% ate 
especially preferred. Furthermore, those with at least 97% are highly preferred among those with 

10 at least 95%, and among these those with at least 98% and at least 99% are particularly highly 
preferred, with at least 99% being the more preferred. 

Particularly preferred errtafiments in this respect moreover, are polynucleotides which 
encode polypeptides which retain substantially the same biological function or activity as the 
mature polypeptide encoded by the DNA of Figure 2 [SEQ ID NO: 1 J. 

1 5 The present invention further relates to poryrojdeotides that hybridize to the herein above- 

described sequences. In this regard, the present invention especially relates to porynurteotides 
which hybridize under stringent corKfitkns to the herein aboveKfcscribed r^ynudeotides. As 
herein used, the term "stringent corKfitions** means hybridization will occur only if there is at least 
95% and preferably at least 97% klentity between the sequences. 

20 As discussed additionally herein regarding polynucleotide assays of the invention, for 

instance, polynucleotides of the invention as discussed above, may be used as a hybridization probe 
for RNA, cDNA and genomic DNA to isolate full-length cDNAs and genomic clones encoding 
FAB land to isolate cDNA and genomic clones of other genes that have a high sequence similarity 
to the FAB I gene. Such probes generally will comprise at least 15 bases. Preferably, such probes 

25 will have at least 30 bases and may have at least 50 bases. Particularly preferred probes will have 
at least 30 bases and will have 50 bases or less. 

For example, the coding region of the FAB I gene may be isolated by screening using the 
known DNA sequence to synthesize an oligonucleotide probe. A labeled oligonucleotide having a 
sequence complementary to that of a gene of the present invention .is then used to screen a library 

30 of cDNA, genomic DNA or mRNA to deterrnine which members of the library the probe 
hybridizes to. 
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The polynucleotides and polypeptides of the present invention may' be employed as 
research reagents and enterals for discovery of treatments of and diagnostics for disease, 
particularly human disease, as further discussed herein relating to polynucleotide assays, inter alia. 
The polynucleotides of the invention that are oligonucleotides, including SEQ ID 
5 NOS:3 and 4, derived from the sequence of SEQ ID NO: 1 may be used as PCR primers in 
the processes herein described to determine whether or not the Staphylococcus aureus genes 
identified herein in whole or in part are transcribed in infected tissue. The invention also 
provides that such sequenced may also have utility in diagnosis of the stage of infection and 
type of infection the pathogen has attained. 
10 The polynucleotides may encode a polypeptide which is the mature proteki plus additional 

amino or caihcotyfterminal amino acids, or amino acids interior to the mature polypeptide (when 
the mature form has more than one polypeptide chain, for instance). Such sequences may play a 
role in processing of a protein from precursor to a mature form, may allow proteki transport, may 
lengthen or shorten protein half-life or may facilitate manipulation of a protein for assay or 
15 production, among other things. As generally is the case in vivo, the additional ammo acids may 
be processed away from the mature protein by cellular enzymes. 

A precursor protein, having the mature form of the polypeptide fused to one or more 
prosequences may be an inactive form of the polypeptide. When resequences are removed such 
inactive precursors generally are activated Some or all of the prosequences may be removed 
20 before activation- Generally, such precursors are called proproteins. 

In sum, a polynucleotide of the present invention may encode a mature protein, a mature 
protein phis a leader sequence (which may be referred to as a preprotein). a precursor of a nature 
protein having one or more resequences which are not the leader sequences of a preprotein, or a 
pirproprotein, which is a precursor to a proprotein, having a leader sequence and one or more 
25 pros p «I IIpnCT ** which generally are removed during repressing steps that produce active and mature 
forms of the polypeptide. 

Deposited materials 

A deposit containing a Staphylococcus aureus WCUH 29 strain has been deposited with 
the National Collections of Industrial and Marine Bacteria Ltd. (NCIMB), 23 St Machar 
30 Drive, Aberdeen AB2 1RY, Scotland on 11 September 1995 and assigned NCTMB Deposit 
No. 40771. The FAB I clone deposit is referred to herein as "the deposited clone" or as "the DNA 
of the deposited clone " 
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The deposited material is a strain that contains the fill! length FAB I DNA, referred to as 
"NCMB 4077 1 " upon deposit 

The sequence of the polynucleotides contained in the deposited material, as well as the 
amino add sequence of the polypeptide encoded thereby, are controlling in the event of any 
S conflict with any description of sequences herein. 

The deposit has been made under the terms of the Budapest Treaty on the International 
Recognition of the Deposit of Mkro-orjanisrns for Purposes of Patent Procedure. The strain 
will be irrevocably and without restriction or condition released to the public upon the issuance 
of a patent. The deposit is provided merely as convenience to those of skill in the art and is not 
10 an admission that a deposit is required for enablement, such as that required under 35 U.S.C- 
§112. 

A license may be required to make, use or sell the deposited materials, and no such 
license is hereby granted 

Polypeptides 

15 The* present invention further relates to a prokaryotic FAB I polypeptide which has the 

deduced amino acid sequence of Figure 1 [SEQ ID N02]. 

Hie invention also relates to fragments, analogs and derivatives of these potypqXkfes. 
The terms "fragment," "derivative" and 'analog" when referring to the polypeptide of Figure 1 
[SEQ ID N02J, means a polypeptide which retains essentially the same biological function or 
20 activity as such polypeptide; Thus, an analog includes a pioprotein which can be activated by 
cleavage uf the proprotein portion to produce an active mature polypeptide. 

The polypeptide of the present invention may be a recombinant polypeptkte, a natural 
polypeptide or a synthetic polypeptide. In certain preferred erjotxxiiraents it is a recombinant 
polypeptide. 

25 The fragment, derivative or analog of the polypeptide of Figure 1 [SEQ ID NO:2] may be 

(i) one in which one or more of the amino acid residues are substituted with a coriserved or non- 
conserved amino acid residue (preferably a conserved amino acid residue) and such substituted 
amino acid residue may or may not be one encoded by the genetic code, or (ii) one in which one or 
more of the amino acid residues includes a substituent group, or (ui) one in which the mature 

30 polypeptide is fused with another compound, such as a compound to increase the half-life of the 
polypeptide (for example, polyethylene glycol), or (iv) one in which the flriMittnrml amino acids are 
fused to the mature polypeptide, such as a leader or secretory sequence or a sequence which is 
employed for purification of the mature polypeptide or a proprotein sequence. Such fragments, 
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derivatives and analogs arc dccmod to be within the scope of those skilled in The art from the 
teachings herein. 

Among the particularly preferred embodiments of the invention m this regard are 
polypeptides having the amino acid sequence of FAB I set out in Figure 1 [SEQ ID N02] 
5 variants, analogs, derivatives and fragments thereof, and variants, analogs and derivatives of the 
fiagencnts. Alternatively, partkularry preferred embodiments of the invention in this regard arc 
porypeptktes having the amino acid sequence of the FAB L variants, analogs, derivatives and 
fragments thereof, and variants, analog and derivatives of the fragments. 

Among preferred varianls are those that vary from a reference by conservative amino acid 

10 suteuiutians. Such substitutions arc tfrac that substitute a given amino acid in a polypeptide by 
another arnino acid of like characteristics. Typically seen as conservative substitutions are the 
replacements, one for another, among the aliphatic arnino acids Ala, Val, Leu and lie; interchange 
of the hydroxy! residues Ser and Thr, exchange of the acidic residues Asp and On, substitution 
between the amkfe residues Asn and Gin, exchange of the basic reskkies Lys and Arg and 

15 replacements among the aromatic residues Pfe, Tyr. 

Further paiticulariy preferred in this regard are variants, analogs, derivatives and 
fragments, and variants, analogs and derivatives of the fragments, having the ammo acid sequence 
c^tbeFABIrxrfypeptideofKgMre 1 [SEQ ID ND:2] in which several, a Few, 5 to 10, 1 to 5. } to 
3, 2, 1 or no amino acid residues are substituted, deleted or added, in any coniiiiation. Especially 

20 preferred among these are silent substitutions, additions and deletions, which do not alter the 
properties and activities of the FAB L Also especially preferred in this regard arc conservative 
substitutions. Most higHy prtferred are polypeptides having the amino acid sequence of Figure 1 
[SEQ ID N02] without snhstrtoitions. 

The polypeptides and poryrucleotidcs of the present invention are preferably rorovided in 

25 an isolated form, and preferably are purified to hornograeity. 

The porypeptktes of the present rnvention include the polypeptide of SEQ ID NCh2 fin 
particular the mature polypeptide) as well as polypeptides which have at least 80% identity to the 
polypeptide of SEQ ID NO:2 and more preferably at least 90% similarity (more preferably at least 
90% kfenriry) to the rwlypeptide of SEQ ID NO:2 and still more preferably at least 95% similariry 

30 (still more preferably at least 95 % identity) to the polypeptide of SEQ ID N02 and also include 
portions of such poryr*fiite wifl 
amino acids and more preferably at least 50 arnino acids. 
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Fragments or portions of the polypeptides of the present invention may be employed for 
producing the correspond full-length polypeptide by peptide synthesis; therefore, the fragments 
may be employed as intennediates for producing the full-length polypeptides. Fragments or 
portions of the polynudeotides of die present invention may be used to synthesize full-length 
5 pofynucteotidc5 of me present invention. 

^Vagrants 

Alsoainong preferred ccixriunenta of this aspect of the present invention arc polypeptides 
comprBHTg fragments of FAB I, most particularly fragments of FAB I having the amino acid set 
out in Figure I [SEQ ID N02] and fragments of variants and derivatives of the FAB I of Figure 1 

10 [SEQIDNCfc2]. 

In this regard a fragment is a polypeptide having an anino acid sequence that entirely is 
the same as part but not all of the amino add sequence of the aforementioned FAB E porypeptkies 
and variants or derivatives thereof- 
Such fragments may be "ftee-standing," £c, not part of or fused to other amino acids or 

15 rxJypeprides, or they may be comprised within a farger pofypeptide of which they form a part or 
region. When comprised within a larger polypeptide, the presendy discussed fragment most 
preferably form a single continuous region. However, several fragments may be comprised within 
a single larger rxdypeptide. For instances certain preferred crnbodiiiDiU relate to a fragment of a 
FAB I polypeptide of the present comprised within a precursor polypeptide designed for expression 

20 in a host and having heterologous pre and pro-pofypeptide regions fused to the anino terminus of 
the FAB I fragment and an ^IHWijiI region fused to the carboxyl tenrinus of the fragment 
Therefore, fragments in one aspect of the meaning intended herein, refers to the portion or portions 
of a fusion polypeptide or fusion protein derived f^ 

Particularly preferred fragments include those encoded by amino acids 1-20, 21-40, 41- 

25 60, 61-80, 81-100, 101-120, 121-140, 141-160, 161-180. 181 -200, 201-220, 221-240, 241- 256 
and contiguous conciliations thereof. 

More particularly preferred fragments include, for example; those with high homology to 
other sequenced structurally related dements. These include, for example, regions homologous to 
fragments of E.coli fabl including about 13 to abont 25, about 32 to about 39, about 1 12 to about 

30 125, about!56 to about 196 arxl about 231 to about 252. Among especially preferred 
fragments of the invention are truncation mutants of FAB L Truncation mutants include FAB I 
porypepudes having the arrrirjo acid sequence of Figure 1 [SEQ ID NO.2] or of variants or 
derivatives thereof; except for deletion of a continuous series of residues (that is, a continuous 
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region, part or 'portion) that includes the amino terminus, or a continuous series of residues that 
includes the carboxyl terminus or, as in double truncation mutants; deletion of two continuous 
series of residues, one including the amino temxnus and one including the carboxyl terminus. 
Fragments having the size ran^s set out about also are preferred embocfiments of truncation 
5 fragments, which are especially prefcrred among fragments generally. Degradation products of the 
polypeptides of the invention in a host cell, particularly a staphylococcus, are also preferred 
polypeptides. 

Also preferred hi this aspect of the invention are fragments characterized by structural or 
functional attributes of FAB L Preferred embodiments of the invention in this regard include 

10 fragments that comprise alpha-helix and alpha-helix ronring regions faIpha-regions' , \ beta-sheet 
and beta-sheet-forming regions nxta-regions"), turn and Uirn-fbrrmng regions CtunHxgbris"), 
coil and conforming regions ( H coO-fegions >f X hydrophihe regions; hydrophobic regions, alpha 
amphipathic regions, beta arnphipathic regions, flexible regions, surface-forming regions and high 
anti^nic index regions of FAB L 

15 Among the preferred fra^nents in this regard are those that comprise reports of FAB I 

that contain structural features, such as the features set out above. In this regard, the regions 
defined by the residues 1 to about 8, about 26 to about 34, about 39 to about 61, about 70 to 
about 90, about 95 to about 107, about 127 to about 139, about 162 to about 173 and about 207 
to about 220 are characterized by amino adds believed to comprise alpha helix forming regions. 

20 Additionally, the regions defined by the residues about 9 to about 13, about 19 to about 25, about 
62 to about 69, abont 85 to about 95, about 141 to about 156, about 173 to about 188 about 220 
to about 226, about 232 to about 240 arc characterized by residues bdicved to comprise beta-stat 
regions. Also, the regions defined by the residues about 80 to about 85, about 108 to about 1 12, 
about 120 to about 125, about 178 to about 183. and about 198 to about 203 are characterized by 

25 regions belived to comprise turn regions. Also, the regions defined by die residues about 80 to 
about 85, about 105 to about 110, about 120 to about 125, about 138 to about 143, about 145 to 
about 153, about 175 to about 180. about 187 to about 192, and about 240 to about 245 are 
characterized by amino add compositions believed to comprise coil regions. The regions oefrnsd by 
the residues about 9 to about 14, -about 20 to about 36, about 86 to about 98, about 1 15 to about 

30 129, about 138 to about 152, about 161 to about 179, about 185 to about 195, about 226 to about 
240, about 249 to about 256 are characterized by hydrophobic amino acids. Additionally, the 
regions oefbed by the residues about 2 to about 8, about 14 to about 19, about 36 to about 86. 98 
to about 1 15, about 1 30 to about 1 38, about 152 to about 161. about 1 80 to about 1 86, about 206 



22 



(55) 



1$iiPFlO-l 74590 



1 5 6 2 1 6 

to about 226, about 239 to and about 249 are characterized by rrydrophilk amino acids. Also, the 
regions defined by the residues about 20 to about 40, about 43 to about 62, about 72 to about 93, 
about 1 02 to about 1 17, about 1 28 to about 140, about L 80 to about 220. and about 228 to about 
240 are characterized by amino acid residues believed to comprise an alpha amphipatruc region 
5 and tfe regions defined by the residues about 1 to about 10. about 27 to about 50, about 60 to 
about 72, about 97 to about 110, about 158 to about 191, about 208 to about 220, and about 240 
to about 252 are characterized by amino acid residues believed to comprise a beta amphipathk 
region. Additionally, the regions defined by the residues about 38 to 58, about 77 to about 89, 
about 98 to about 114, about 130 to about 142, about 190 to about 204, about 208 to about 230, 

10 and about 234 to about 246 arc characteristic of amino acid residues believed to comprise flexible 
regions. The regions defined by residues about 34 to about 62, about 98 to about 112 and about 
206 to about 222 are believed to <»mrpise surface forming regions. Additionally, the regions 
defined by residues about 3 to about 9, about 14 to about 20, about 25 to about 33, about 38 to 
about 60, about 65 to about 88, about 98 to about 114, about 120 to about 124* about 130 to 

15 about 140, about 178 to about 185, about 195 to about 228, and about 236 to about 247 are 
believed to comprise regions of higb antigenicity. Such regions set forth above may, be comprised 
within a lar^ polypeptide or may be by themselves a preferred fragment of the present invention, 
as discussed above. It will be appreciated that the term "about" as used in this paragraph has the 
meaning set out ahove regarding fragments in general. 

20 Further preferred regions are those that mediate activities of FAB I. Most highly preferred 

in this regard are fragments that have a chemical, biological or other activity of FAB I, including 
those with a similar activity or an improved activity, or with a decreased undesirable activity. 
Highly preferred m this regard are fragments that contain regbns that are homdogs in sequence, or 
in position, or in both sequence and to active regions of related polypeptides, such as the related 

25 polypeptides set out in Figure I [SEQ ID NO:2L which include Ecoii Enoyl (ACP) reductase, Fab 
I. Among particularly preferred fragments in these regards are truncation mutants, as discussed 
above. Further prepf erred polynucelotide fragments are those that ate antigenic or imrnunogenic in 
an animal, especially in a human. 

It wOl be appreciated that the invention also relates to, among others, polynucleotides 

30 encoding the afcreinentioned fragments, pdynucleotides that hybridize to polynucleotides encoding 
the fragments, particularly those that hybridize under stringent conditions, and polynucleotides, 
such as PGR primers, for arripfifying polynucleotides that encode the fragments. In these regards, 
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preferred polynucleotides arc those that correspondent to the preferred fragments, as discussed 
above. 

Vectors, host ceils, expression 

The present mvention also relates to vectors which comprise a polynucleoride or 
5 polynucteotides of the present invention, host cells which are genetically engineered with vectors of 
the kivention and the production at polypeptides of the invention by recoirfcuiant techniques. 

Host cells can be genetically engineered to incorporate polynucleotkfes and express 
polypeptides of the present invention. For instance; polynucleotides may be introduced into host 
cells using wdl known techniques of infection, transduction, transfecrion, transvectiQn and 

10 transformation. The rwlynucleotides may be introduced alone or with other pcfoiicleotides. Such 
other polyEiudeotkfes may be introduced independently, co-mtroduosd or introduced joined to the 
polynucleotides of the invention. 

Thus for instance, the polynucleotides may be joined to a vector conninirtg a selectable 
marker far propagation in a host. The vector construct may be introduced into host cells by the 

15 aforementioned techniques. Generally, a plasmid vector is introduced as DNA in a precipitate, 
suchasacakiurarJxjsphatepTO^ Electroporation also 

may be used to introduce polynucleotides into a host If the vector is a virus, it may be packaged hi 
vitro or introduced into a packaging cell and the packaged virus may be transduced into cells. A 
wide variety of techniques suitable for making polynucleotides and for introducing polynucleotides 

20 mto cells in accoroancevvr^ 

in the ait Such trrhniipira are reviewed at length in Sambrook ct aL cited above* which is 
fllustrative of the many laboratory manuals that detail these techniques. In accordance with this 
aspect of the invention the vector may be, for example, a plasmid vector, a angle or double- 
stranded phage vector, a single or AxMe^tranded RNA or DMA viral vector. Such vectors may 

25 be introduced into cells as polynucleotides, preferably DNA by well known tectuiiqoes for 
introducing DNA and RNA into cdls. TIjc vectors, in the case of phagp and viral vecturs also may 
be and preferably are introduced into cells as packaged or encapsidated virus by well known 
fprhnifpiPKi far infectkzi and tiansducrian. Viral vectors may be replication competent or 
replication defective. In the latter case viral propagation generally will occur only in 

30 complementing host cells. 

Preferred among vectors, in certain respects, arc those for expression of polynucleotides 
and polypeptides of the present invention. Generally, such vectors w>mprise cis-^cting control 
regions effective for expression in a host opcranvely linked to the polynucleotide to be expressed. 



24 



(57) 



iggiFPl 0-1 74 59 0 



15 6 2 16 

Appropriate trans-acting factors either are supplied by the host, supplied by a cotnptemeattng 
vector or supplied by the veaor Itself upon introduction fruo the host 

In certain preferred embodiments in this regard the vectors provide for specific 
expression Such specific expression may be inducible expression or expression only in certain 
5 types cf cells or both inducible and cdi-srjerifk. Particularly preferred among inducible vectors 
are vectors that can be induced for expression by environmental factors that are easy to 
manipulate, such as temperature and nutrient additives. A variety of vectors suitable to thb aspect 
of the invention, including con&itutive and inducible expression vectors for use in prokaryotic and 
cukzuyotic hosts, arc well known and employed routinely by those of skill in the arL 

10 The engineered host cells can be cultured in conventional nutrient media, which may be 

modified as appropriate for, inter alia, activating promoters, selecting transfbrmants or amplifying 
genes. Culture attentions, such as ten^crature, pH and the likc> previously used with the host ccfl 
selected for expression generally win be suitable for expression of polypeptides of the present 
invention as will be apparent to those of skill in the art 

15 A great variety of expression vectors can be used to express a rxiypeptide of the 

invention. Such vectors include, among others, chromosomal, episomal and virus-derived vectors, 
vectors derived from bacterial plasrrads, from faacteHophe^e, from rransposons, from yeast 
episorncs, from insertion elements, from yeast chromosooial dements, from viruses such as 
bacdoviruses, papova viruses, such as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, 

20 rjseuforabies viruses and retroviruses, and vectors derived from combinations thereof, such as 
those derived from plasrnid and bacteriophage genetic elements, such as cosmids and pbagemids, 
all may be used for expression in accordance with this aspect of the present invention. Generally, 
any vector suitable to maintain, propagate or express r^lynucleotides to express a polypeptide in a 
bast may be used for expression in this regard. 

25 The appropriate DNA sequence may be inserted into the vector by any of a variety of 

well-known and routine techniques. In general, a DNA sequence for expression is joined to an 
expression vector by ckavisg the DNA sequence and the expression vector with one or more 
restriction endonucfeases and then joining die restriction fragments together using T4 DNA Iigase, 
Procedures for restriction and ligation that can be used to mis end are well known and routine to 

30 those of skill. Suitable procedures in this regard, and for constructing expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth in great 
detail in Sambrook et aL, (1989) MOLECULAR CLONING, A LABORATORY MANUAL, 2nd 
Ed. ; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York. 
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The DMA sequence in the expression vector b qperativety linked 10 appropriate 
expression control sequences), including, for instance, a promot e r to direct mRNA transcription. 
Representatives of such promoters include the phage lambda PL promoter, the £ coli lac. trp and 
tac promoters, the SV40 early and bte promoters and promo te r s of retroviral LTRs, to name just a 
5 few of the well-known pwnotErs. It will he understood that numerous promoters not mentioned 
are suitable for use in this aspect of the invention ore well known and readily may be employed by 
those of stall ki tic manner illustrated by the discussion and the examples herein. 

In general expression constructs will contain sites for transcription initiation and 
termination, and, in the transcribed region, a ribosome binding site, for translation. The coding 
10 portion of the mature transcripts expressed by the constructs will include a translation initiating 
AUG at the beginning and a Brrninarian codon appropriately positioned at the end of the 
porypeptkfe to be translated. 

In addition, the constructs may contain control regions that regulate as well as engender 
expressioit Generally, in accordance with many commonly practiced procedures, such regions will 
15 operate by controlling transcription, such as transcription factors, repressor binding sites and 
termination, among others. ^ ^ 

Vectors for rjropag^rion and expression generally will include selectable markers. Such 
markers also may be suitable for an^fification or the vectors may contain additional markers for 
this purpose. In this regard, the expression vectors preferably contain one or more selectable 
20 marker genes to provide a phenotypic trait for selection of transformed host cells. Preferred 
markers include dihydrofolate reductase or rrornycin resistance for cokaryobc cell culture, and 
tetracycline orarnpicilUn resistance gpnes for cuhuring E. coll and other Txt&aryotes. 

The vector containing the appropriate DNA sequence as described elsewhere herein, as 
well as an appropriate promoter, and other ar^ropriaie control sequences, may be introduced into 
25 an appropriate host using a variety of well known flechaiques suitable to expression therein cf a 
desired pdypepride. Representative examples of appropriate hosts include bacterial ecus, such as 
streptococi, staphylococci, & cplU stier^omyces and Salmonella typhimurium ecus; fungal cells, 
such as yeast cells and Aspergillus cells; insect cells such as DrosophUa S2 and Spodapiem Sf9 
cells; animal cells such as CHO, COS and Bowes melanoma ceils; and plant cells. Hosts for of a 
30 great variety of expression constructs are well known, and those of skill will be enabled by the 
present disclosure readily to select a host for expressing a pofypeprides in accordance with this 
aspect of the present invention. 
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More particularly, the present invention also includes recombinant constmcts. such as 
expression constructs, comprising one or mote of the sequences described above. The constructs 
comprise a vector, such as a plasrmd or viral vector, into which such a sequence of the invention 
has been inserted The sequence may be inserted in a forward or reverse orientation. In catain 
5 preferred ernrxxfiments in this regard, the construct further comprises regulatory sequences, 
including, for example, a promoter, operably linked to the sequence. Large numbers of suitable 
vectors and promoters are known to those of skill In the an, and there are marry commercially 
available vectors suitable for use in the present invention. 

The following vectors, which are commercially available, are provided by way of 

10 example, Among vectors preferred for use in bacteria are pQETO, pQE60 and pQE-9, available 
from Qia^n; pBS vectors, Phagescript vectors, Bfuescript vectors, pNHSA* pNH16a, pNHlSA, 
DNH46A, available from Stratagene; and ptrc99a, pKK223-3, pKK233-3, pDR540, pRTT5 
available from Pharmacia. Among prefencd cukaryotic vectors are pWLNEO, pSV2CAT, 
pOG44 > pXTl and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL 

15 available from Pharmacia. These vectors are listed solely by way of illustration cf the many 
cormiercialry available and well known vectors that are available to those of skill in the artior use 
in accordance with this aspect of the present invention. It will be appreciated that any other 
plasmid or vector suitable for, for example, introduction, irahterance, propagation or expression 
of a polynucleotide or polypeptide of the invention in a host may be used in this aspect of the 

20 invention. 

Promoter regions can be selected from any desired gene using vectors that contain a 
reporter transcription unit lacking a promoter region, such as a cHorarnphenicoI acetyl transferase 
("CAT") transcription unit, downstream of restriction site or sites for introducing a candidate 
promoter fragment, Cc, a fragment that may contain a promoter. As is well known, kirrcducrion 

25 into the vector of a prornoter-containing fragment at the restriction site upstream of the cat gene . 
engenders production of CAT activity, which can be detected by standard CAT assays. Vectors 
suitable to this end are well known and readily available. Two such vectors are pKK232-8 and 
pCM7. Thus, promoters for expression of polynucleotides of the present invention include not 
only well known and reacSfy available promoters, but also promoters that readily may be obtained 

30 by the foregoing technique, using a reporter gene. 

Among known prokaryotic promoters suitable for expression of pdynuefcotides and 
polypeptides in accordance with the present invention are the £ colt lacl and lacZ and promoters, 
the T3 and 17 promoters, the gpt promoter, the lambda PR, PL promoters and the trp promote-. 
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Among known eukaryotic promoters suitable in this regard are the CMV immediate early 
promoter, the HSV thymidine kinase promoter, the carry and late SV40 promoters, the promoters 
of retroviraJ LTRs, such as those of the Rous sarcoma virus C'RSV), and metalbthionein 
promoters, such as the mouse metaIlothk>nan-I promoter. 
5 Selection of appropriate vectors And promoters for expression in a host ceD is a well 

known procedure and the requisite techniques for expression vector construction, introduction of 
the vector into the host and expression inthehostarenxitincskilbinthcart 

The present invention also relates to host cells containing the above-described constructs 
discussed above. The host cefl can be a higher eukaryotic cell, such as a rnanunauan ceil, or a 
10 lower eukaryotic cell, such as a yeast ceO, or the host cell can be a prokaryotic cdl such as a 
bacterial cdL 

Introduction of the construct into the host cdl can be affected by calcium phosphate 
orarisfenion, DEA&dextran mediated transfestkm, canonic lipioVrne<fiated transfection, 
clcctroporation, transduction, scrape loading, ballistic irtfrodurtion, infcctkxi or other methods. 
15 Such methods are described in many standard laboratory manuals, such as Davis et al, (1986) 
BASIC METHODS IN MOLECULAR BIOLOGY, and Sambrook et aL, (1989) MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd EdL, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y.. 

Constructs in host cells can be used in a c^v^tional manner to produce the gene product 
20 encoded by the recornbinant sequence. Alternatively, the polypeptides of the invention can be 
synthetically produced by conventional peptide synthesizers. 

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under 
the control of appropriate promoters. Cell-free translation systems can also be employed to 
produce such proteins using RMAs derived from the DNA coratructs of the present invention. 
25 Appropriate cloning and expression vectors for use with prokaryotic and eukaryotic hosts are 
described by Sarrbrook et aL (1989) MOLECULAR CLONING: A LABORATORY MANUAL, 
2nd Ed, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y.. 

Generally, recombinant expression vectors will include origins of replication, a promoter 
derived from a highly-expressed gene to direct transcription of a ckawnstream structural sequence, 
30 and a selectable marker to rjermit isolation of vector coitfaiiiing cells after exposure to the vector. 
Among suitable promoters are those derived from the genes that encode glycolytfeerjzyrnes such as 
3^phosphogjycerate kinase (TGK"), a-factor, acki phosphatase, and heat shock rjrotcins, among 
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others. Selectable markers include the ampicillin resistance gene of E. coU and the trpl gene of S. 
cerevisiae. 

Transcription of the DMA encoding the polypeptides of the present invention by higher 
eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers are cis- 
5 acting elements of DNA, usually about from 10 to 300 bp that act to increase transcriptional 
activity of a promoter in a given host ccfl-typc Examples of enhancers include the SV40 enhancer, 
which is located on the late side of the replication origin at bp 100 to 270, the cytomegalovirus 
earty promoter enhancer, the polyoma enhancer on the late side of the replication origin, and 
adenovirus enhancers 

10 Polynucleotides of the invention, encoding the heterologous structural sequence of a 

polypeptide of the invention generally will be inserted into the vector using standard technkyies so 
that it is operabry linked to the promoter for expression. The porynucleotide win be positioned so 
that the transcription start site is located appropriately 5* to a ribosornc binding site. The ribosome 
binding site will be 5* to die AUG that initiates translation of the polypeptide to be expressed 

15 Generally, there will be no other open reading frames thai begin with an initiation codon, usually 
AUG, and lie between the ribescra binding site and the initiating AUG. Also, generally, there will 
be a translation stop codon at the end of the pciypeptidb and there will be a polyadenylation signal 
and a transcription termination signal appropriately disposed at the 3* end of the transcribed region. 
For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the 

20 periplasrnic space or into the extracellular envirennxnt, appropriate secretion signals may be 
incorporated into the expressed polypeptide. These signals may be endogenous to the porypeptide 
or they may be hctaologuus signals. 

The porypeptide may be expressed in a modified form, such as a fusion protein, and may 
include not only secretion signals but also additional heterologous functional regions. Thus, for 

25 instance, a region of additional amino acids, particularly charged amino acicb, may be added to the 
N-terminus of the polypeptide to improve stability and persistence in the host cell, during 
purification or during subsequent handling and storage. Also, region also may be added to the 
porypeptide to facilitate rjurification. Such regions may be removed prior to final preparation of 
the polypeptide. The addition of peptide moieties to polypeptides to engender secretion or 

30 excretion, to improve stability or to facilitate rjurification, among others, are familiar and routine 
techniques in the art. A preferred fusion protein comprises a heterologous region from 
imrnunolglobulin that is useful to solubilize or purify rjofyrxpttdes. For example, EP-A-O 464 
533 (Canadian counterpart 2045869) discloses fusion proteins comprising various portions of 
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constant region of immunoglobin molecules together with another human protein or part 
thereof. In many cases, the Fc part in fusion protein is thoroughly advantageous for use in 
therapy and diagnosis and thus results, fix example, in improved pharmacokinetic properties 
(see EP-A 0232 262). On the other hand, for some uses it would be desirable to be able to 
5 delete the Fc part after the fusion protein has been expressed, detected and purified in the 
advantageous manner described. This is the case when Fc portion proves to be a hindrance to 
use in assays, therapy or diagnosis, for example when the fusion protein is to be used as 
antigen for immunizations. Is drug discovery, for example, human proteins, such as, shXL5- 
has been fused with Fc portions for the purpose of high-throughput screening assays to 
10 identify antagonists of hIL-5. Sec, D. Bennett et al (1995) Journal of Molecular 
Recognition, Vol. 8 52-58 and K. Johanson et aj, (1995) The Journal of Biological 
Chemistry, Vol. 270, No. 16, pp 9*59-9471. 

Suitable prokaryotic hosts for propagation, mairtcnance or expression cf polynucleotides 
and polypeptides in accordance with the invention include s tre pt ococci, Escherichia cou\ Bacillus 
15 subtilis and Salmonella typhimwium. Various species of Pseudomanaz, Streptornyces, and 
Staphylococcus are also suitable hosts in this regard Moreover, many other hosts also known to 
those of skill may be employed in this regard 

As a representative but iwn-fimiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from coinmercially 
20 available pZasroids comprising genetic elements of the well known cloning vector pHR322 (ATCC 
37017). Such commercial vectors include, for example, pKK223~3 (Pharmacia Fme Chemicals, 
Uppsala, Sweden) and GEM1 (Pronxga Biotec Madison. WI USA). These pBR322 ''backbone" 
sections are combined with an appropriate prornoter aitd die structural sequence to be expressed 

Following transformation of a suitable host strain and growth of the host strain to an 
25 appropriate ecu* density, where the selected promoto" is inducible it is inrkiced by appropriate 
means temperature shift or exposure to chemical inducer) and cells arc cultured for an 
additional period 

Cells typically then are harvested by cenirifugation. disrupted by physical or chemical 
means, and the resulting crude extract retained for further purification. 
30 Microbial cells employed in expression of proteins can be disrupted by any convenient 

method, including frcczothaw cycling, sonicadoru mcchankal disruption, or use of cell lysing 
agents, such methods are well know to those skilled in the art 
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Various mammalian ceil culture systems can be employed for expression, as wdL 
Examples of mammalian expression systems indude the COS-7 lines of monkey kidney fibroblast, 
described in Ghrzman et al, (1981) Cell 23: 175. Other ceil lines capable of expressing a 
compatible vector inckidefor example, the C 127, 3T3, CHO, HeLa, human kidney 293 and BHK 
5 cell lines. 

Mammalian expression vectors may comprise an origin of replication, a suitable promoter 
and enhancer, and also any necessary ribosome binding sites, polyadenyiation sites, splice donor 
and acceptor sites, transcriptional Lemiination sequences, and 5' flanking noiHranscribed sequences 
that are necessary tor expression. In certain prefened embodiments in this regard DNA sequences 
10 derived from the S V40 splice sites, and the S V40 polyadenyiation sites are used for required non- 
transcribed genetic elements of these types. 

FAB I rjorypepddecan be recovered and purified from recombinant cell cukures by well- 
known methods including ammonium sulfate or ethaool precipitation, acid effraction, anion or 
cation exchange chrornatography, phospbocellulose chromatography, hydrophobic interaction 
15 chrornatDgraptry, affinity chromatography, hydroxy tapatite chromatography and lectin 
chrornatography. Most preferably, high performance liquid chromatography CHPLC") is 
employed for purification. Well known techniques far refolding protein may be employed to 
regenerate active conformation when the porypeptide is denatured curing isolation and or 
purification, this invention also provides the use of anti-FAB I antibodies for detection of FAB 1 
20 daring purification. 

Polypeptides of the present invention include naturally purified products, products of 
cherrocal synthetic procedures, and products produced by recombinant techniques from a 
prokaryotk or eukaryotic host, mchxfing, for example, bacterial, yeast, higher plant, insect and 
nstnunafian cells. Depending upon the host employed in a recombinant production procedure, the 
25 polypeptides of the present invention may be glycosylated or may be non-^ycosylatcd. In aorfirjon, 
polypeptides of the invention may also include an initial modified methionine residue, in some cases 
as a result of host-mediated processes. 

FAB I polynucleotides and polypeptides may be used in accordance with the present 
invention for a variety of applications, particularly those that make use of the chemical and 
30 biological properties of FAB L Additional applications relate to diagnosis and to treatment of 
disorders of ceQs, tissues and Ofganisms. These aspects of the invention are illustrated further by 
the following discussion. 

Mvimcteotide assays 
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This invention is also related to the use of the FAB I polynucleotides to detect 
coniplementaiy polynucleotides such as, for example, as a diagnostic reagent. Detection of FAB I 
in a cukaryoce, particularly a mammal, and especially a human, will provide a diagnostic method 
thai can add to, define or allow a diagnosis of a disease, Eukaryotes (herein also "ijKiivicIual{s)" r ), 
5 particularly rramrnais, and especially humans, carrying a FAB I gene may be detected at the DNA 
' level by a variety of techniques. Nucleic acids for diagnosis may be obtained from an individual's 
cells and tissues, such as bone; blood, muscle, cartilage, and skin. Tissue biopsy and autopsy 
material is also preferred tor samples from an individual to use in a diagnostic assay. Genomic 
DNA may be used directly for detection or may be ampUfied errzyrnaticalty by using PCR prior to 
10 analysis. PCR (Saild et aL, (1986) Nature, 324: [63-166). RNA or cDNA may also be used in 
the same ways. As an example, PCR primers coinpJernentary to the nucleic acid encoding FAB I 
can be used to identify and analyze FAB I presence and expression. Using PCR, characterization 
of the strain of prokaryote present in aeukaryotc, particularly a mammal and especially a human, 
may be made by an analysis of the genotype of the prokaryote gene. For example, deletions and 

15 insertions can be detected by a change in size of the amplified product in comparison to the 
genotype of a reference sequence, Point mutations can be identified by hybridizing amplified DNA 
to radiolabeled FAB I RNA or alternatively, radiolabeled FAB I antisense DNA sequences. 
Perfectly matched sequences can be dbringutshed from mismatched duplexes by RNase A 
digestion or by differences in melting temperatures. 

20 Sequence differences between a reference gene and genes having mutations also may be 

revealed by direct DNA sequencing. In addition, cloned DNA segments may be employed as 
probes to detect specific DNA segments. The sensjrivity of such methods can be greatly enhanced 
by appropriate use of PCR or another amplification rnethod. For example* a sequencing primer is 
used with double-stranded PCR product or a smglostranded template molecule generated by a 

25 modified PCR. Hie sequence deterrnuation is performed by conventional procedures with 
radiolabeled nucleotide or by automatic sequencing procedures with flucxescenMagS- 

Genetjc testing based on DNA sequence differences may be achieved by detection of 
alteration in elecrxcphoretic mobility of DNA fragrnents in gels, with or without denaturing agents. 
Small sequence deletions and insertions can be visualized by high resolution gel electrophoresis. 

30 DNA fragments of different sequences may be distinguished on denaturing forrnarnide gradient 
gels in which the mobilities of different DNA fragments are retarded in the gel at different positions 
according to their specific melting or partial melting temperatures (see, Myers et al, (1985) 
Science, 230: 12A2). 
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Sequence changes at specific locations also may be revealed by nuclease protection 
assays, such as RNase and St protection cr the chemical cleavage method {e.g.. Cotton et aL, 
(1985) Proc. Natl Acad. ScL, USA, 85: 4397-4401). 

Thus, the detection of a specific DNA sequence may be achieved by methods such as 
5 hybridization, RJfee protection, ciienical cleavage, direct DNA sequencing or the use of 
restriction enzymes, (cg. t restriction fragment length polymorphisms ("RFLP") and Southern 
blotting of genomic DNA. 

In addition to more conventional getelectrophoresis and DNA sequencing mutations also 
can be detected by in situ analysis. . . 

10 A rmtarion may be ascertained for example, by a DNA sequencing assay. Samples are 

processed by methods known in the art to capture the RNA. First strand cDNA is synthesized 
from the RNA samples by adding an ohgonudeotide primer consisting of sequences which 
hybridize to a region on the mRNA. Reverse transcriptase and deoxynucleotidcs arc added to 
allow synthesis of the first strand cDNA. Primer sequences are synthesized based on the DNA 
15 sequence of the FAB I protein of the invention. The primer sequence is generally ccenprised of at 
least 15 consecutive bases, arriimy cot _ 
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Cells canying mutations in the gene of the prcscm invention may also be detected at the 
DNA level by a variety of techniques, to allow for serotyping, for example Nucleic acids for 
diagnosis may be obtained from an individual's cells or bodily fluids, including but not limited to 
blood, urine, saliva, tissue biopsy and autopsy material. IrsgoiwiticDNAimybeusedcfircctry 
5 for detection or may be amplified enzymancalry by using PCR (Saiki etaL, (1986) Nature, 

324: 1 63- 166) prior to analysis. RT-PCR can also be used to detect irartatiens. It is particularly 
preferred to used RT-PCR in conjunction with automated detection systems, such as, for example, 
GeneScan. RNAorcDNAirayalsobci^forthesam^ As an 

example, PCR primers ccanplernerjlary to the nucleic acid encoding FAB lean be used to identify 

10 arid analyze nutatioiis. Examples of represeuiative primers are shown below in Table I . For 
example, deletions and insertions can be detected by a change in size of me amplified product in 
corrparison to the normal gEnotype, Point rnurations can be identified by hybridizing amplified 
DNA to radiolabeled RNA or alternatively, radiolabeled anrisense DNA sequences. Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase A digestion or by 

15 differences in melting temperatures. 

Tablel 

Primers used for detection of nurtations m FAB I gene 

SEP ID NO: SEQUENCE 

3 :5'<!GCCTCGAGATCriTAAATCT 

20 4 5^GCGGATXXAATCAAG^ 

The above primers may be used for amplifying FAB I DNA isolated from a sample 
derived from ah individual The invention also provides the primers of Table 1 with 1, 2. 3 or 4 
nucleotides rernoved from the 5* anoVor the 3' end The primers may be used to amplify the gene 
isolated from the individual such that the gene may men be subject to various techniques for 

25 elucidation of the DNA sequence. In this way, mutations in the DNA sequence may be 
detemiined, for escan^le, to asceitab me serotype of u^ 

Sequence differences between the reference ^ne and genes having mutations may be 
revealed by the direct DNA saruencing method. In addition, cloned DNA segments may be 
employed as probes to detect specific DNA segments. The serjsitrvity of this method is greatly 

30 enhanced when combined with PCR. For example, a sequencing primer is used with double- 
stranded PCR product or a single-stranded template rnokcule generated by a modified PCR. The 
sequence detenrtination is performed by conventional procedures with radiolabeled nucleotide or by 
automatic sequencing procedures with fluorescent-tags. 
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Oenetypii^g based on DNA sequence cfifferences may be achieved by detection of 
alteration in electropharctic mobility of DNA fragments in gels with or without denaturing agents. 
Small sequence deletions and insertions can be visualized by high resolution gel electrophoresis. 
DNA fragments of different sequences may be distinguished on denaturing formamkfc gradient 
5 gpls in which the motilities of different DNA fragments are retarded in the gel at different positions 
according to their specific melting or partial melting temperatures (see, eg., Myers et at, (1085) 
Science, 230:1242). 

Seqience chants at specific locations may also be revealed by nuclease protection 
assays, such as RNase and SI protection or the chernkal cleavage: method (*.#., Cotton a ai t 
10 (1985) WAS; USA, &5:4397-440l). 

Thus, the detection of a specific DNA sequence arttiYor quantitation of the level of the 
sequence may be achieved by methods such as hybridization, RNase protection, chemical cleavage, 
direct DNA sequencing or the use of restriction enzymes, {e.g., Restriction Fragment Length 
Polyironphisrns (RFLP)) and Southern blotting of genomic DNA. The invention provides a 
15 process for diagnosing disease, particularly bacterial infections* and most particularly 
staphylococcal infections, comprising determining from a sample derived from an individual an 
increased level of expression of polynucleotide having the sequence of figure 2 [SEQ ID 
NO:l]. Increased expression of polynucleotide can be measured using any on of the methods 
well known in the art for the quantation of polynucleotides, such as, for example, PGR, RT- 
20 PCR, RNase protection. Northern blotting and other hybridization methods. 

In addition to more conventional geWectrophoresis and DNA sequencing mutations can 
also be detected by in situ analysis. 

Polypeptide assays 

The present invention also relates to a diagnostic assays such as quantitative and 
25 diagnostic assays for detecting levels of FAB I protein in ceDs and tissues, including detemiination 
of normal and abnormal levels. Thus, for instance, a diagnostic assay in accorcfance with the 
invention for detecting a pathological expression level of FAB I protein compared to rerrnal 
control tissue samples may be used to detect the presence of hacterial infection, for example. 
Assay techniques that can be used to determine levels of a protein, such as an FAB I protein of the 
30 present invention, in a sample derived from a host are well-known to those of skill in the art Such 
assay methods include raoloirnmunoassays, comrjetitiv^Wing assays, Western Blot analysis and 
ELBA assays. Among these ELK As frequently are r*tfored An FT .ISA assay initially 
comprises preparing an antibody specific to FAB I, preferably a monoclonal antibody. In addition 
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a ccpoiter antibody generally is prepared which binds to the monodonal antibociy. The reporter 
antibody is attached a detectable reagent such as radioactive, fluorescent or enzymatic reagent, in 
this example horseradish peroxidase enzyme. 

To carry out an EUS A a sample is removed from a host and incubated on a solid support, 
5 eg., a polystyrene dish, that binxb the proteins in the sample. Any free protein binding sites on the 
dish are then covered by incubating with a non-specific protein such as bovine serum alburnki. 
Next, the monoclonal antibody is incubated in the dish during which time the monoclonal 
antibodies attach to any FAB I proteins attached to the polystyrene dish. Unbound monoclonal 
antibody is washed out with buffer. The reporter antibody linked to horseradish peroxkfase is 

10 placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody bound 
to FAB L Unattached reporter antibody is men washed out Reagents for peroxidase activity, 
including a colorimetric substrate are then added to the dish. Immobilized peroxidase, finked to 
FAB I through the primary and secondary antibodies, produces a colored reaction product The 
amount of color developed in a given time period indicates the amount of FAB I protein present in 

15 the sample. Quantitative results typically are obtained by reference to a standard curve. 

A cornpetitiDn assay may be employed wherein antibodies specific to FAB I attached to a 
solid support and labeled FAB I and a sample derived from form an individual arc passed over the 
solid support and the amount of label detected attached to the solid support can be correlated to a 
quantity of FAB I in the sample. 

20 Antibodies 

The polypeptides, their fragments or other derivatives, or analogs thereof, or cells 
expressing them can be used as an imrminogen to produce antibodies thereto. These antibodies can 
be, for example, polyclonal or monoclonal antibodies. The present invention also includes chimeric, 
single chain, and humanized antibodies, as well as Fab fragments, or the product of an Fab 

25 expression library. Various pnxedures known in the art may be used for the production of such 
antibodies and fragments. 

Antibodies generated against die polypeptides conesponding to a sequence of the present 
invention can be obtained by direct injection of the polypeptides into an individual or by 
administering the polypeptides to an individual preferably a nonhuman. The antibody so obtained 

30 will then bind the polypeptides itself. In this manner, even a sequence encoding only a fragment of 
the polypeptides can be used to generate antibodies binding the whole native polypeptides. Such 
antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide. 
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For preparation of monoclonal antibodies, any technique which provides antibodies 
prnckiced by continuous cell line cultures can be used. Examples include the hybridoma technique 
(Kohler, G. et al., (1975) Nature 256: 495-497, the triorna technique the human B<ell hybridoma 
technique (Kozbor et aL, (1983) Immunology Today 4: 72 and the EBV-hybridorna technique to 
5 produce human mooocjonal antibodies (Cote ct al (1985) in Monoclonal Antibodies And Cancer 
Therapy, Alan R. Liss, Inc. pp. 77-96. 

Techniques deserted far tic production of singjc chain antibodies (U.S. Patent No. 
4*946,778) can be adapted to produce single chain antibodies to inminogcmc polypeptide 
products of this invention. Also, transgenic mice; or other organisms such as other mammals, may 
10 be used to express humanized antibodies to brmrunogpnic polypeptide products of this invention. 

Polypeptide derivatives include antigcnically or immunologically equivalent 
derivatives which form a particular aspect of this invention. 

The term "antigenkally equivalent derivative" as used herein encompasses a 
polypeptide or its equivalent which will be specifically recognised by certain antibodies 
15 which, when raised to the protein or polypeptide according to the present invention, 
interfere with the immediate physical interaction between pathogen and mammalian host 

The term "immunologically equivalent derivative" as used herein encompasses a 
peptide or its equivalent which when used in a suitable formulation to raise antibodies in a 
vertebrate, the antibodies act to interfere with the immediate physical interaction between 
20 pathogen and mammalian host 

The polypeptide, such as an anugenically or immunologically equivalent derivative 
or a fusion protein thereof is used as an antigen to immunize a mouse or other animal such 
as a rat or chicken. The fusion protein may provide stability to the polypeptide. The 
antigen may be associated, for example by conjugation . with an immunogenic carrier 
25 protein for example bovine serum albumin (BSA) or keyhole limpet haemocyanin (KLH). 
Alternatively a multiple antigenic peptide comprising multiple copies of the the protein or 
polypeptide, or an anugenically or immunologically equivalent polypeptide thereof may be 
sufficiently antigenic to improve irranunogenicity so as to obviate the use of a carrier. 

Using the procedure of Kohler et al, (1975) Nature 256 , 495-497), anubody- 
30 containing cells from the immunised mammal arc fused with myeloma cells to create 
hybridoma cells secreting monoclonal antibodies. 

The hybridomas arc screened to select a cell line with high binding affinity and 
favorable cross reaction with other staphylococcal species using one or more of the original 
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polypeptide and/or the fusion protein. The selected cell line is cultured to obtain the desired 
Mab. 

Hybridoma cell lines secreting the monoclonal antibody aie another aspect of this 
invention. 

5 Alternatively phage display technology could be utilised to select antibody genes 

with binding activities towards the polypeptide either from repertoires of PGR amplified v- 
genes of lymphocytes from humans screened for possessing antt-Fbp or from naive libraries 
(McCafferty, J. et aL. (1990), Nature 348, 552-554; Marks, J. et al, (1992) Biotechnology 
I0 9 779-783). The affinity of these antibodies can also be improved by chain shuffling 
10 (Oackson, T. et al., (1991) Nature 352, 624-628). 

The antibody should be screened again for high affinity to the polypeptide and/or 
fusion protein. 

The abov&described antibodies may be employed to isolate or to identify dories 
expressing the polypeptide or purify the polypeptide of the present invention by attachment of the 

15 antibody to a solid support for isolation andfor purification by affinity chromatography. 

The polypeptide may be used as an antigen for vaccination of a host to produce 
specific antibodies which protect against invasion of bacteria, for example by blocking 
adherence of bacteria to damaged tissue. Examples of tissue damage include wounds in skin 
or connective tissue caused, e.g., by mechanical, traumatic, chemical or thermal damage or 

20 by implantation of indwelling devices, or wounds in the mucous membranes, such as the 
mouth, mammary glands, urethra or vagina. 

The poly peptides or cells expressing mem can be used as an immunogen to produce 
antibodies thereto. These antibodies can be, for example, polyclonal or monoclonal 
antibodies. The term antibodies also includes chimeric, single chain, and humanized 

25 antibodies, as well as Fab fragments, or the product of an Fab expression library. Various 
procedures known in the art may be used for the production of such antibodies and ' 
fragments. 

Antibodies generated against the polypeptides of the present invention can be 
obtained by direct injection of the polypeptides into an individual or by administering the 
30 polypeptides to an individual, preferably a ixmhuman. The antibody so obtained will then 
bind the polypeptides itself. In this manner, even a sequence encoding only a fragment of 
the polypeptides can be used to generate antibodies binding the whole native polypeptides. 
Such antibodies can then be used to isolate die polypeptide from tissue expressing that 
polypeptide. 
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As mentioned above, a fragment of the final antibody may be prepared. 
The antibody may be either intact antibody of Mj. approx 150,000 or a derivative of 
it, for example a Fab fragment or a Fv fragment as described in Skerra, A and Pluckthun, 
A (1988) Science 240 1038-1040. If two antigen binding domains are present each domain 
5 may be directed against a different epitope - termed bispecific' antibodies. 

The antibody of the invention may be prepared by conventional means for example 
by established monoclonal antibody technology (Kohler, G. et al (1975), Mature 256, 495- 
497) or using recombinant means e.g. combinatorial libraries, for example as described in 
Huse, W\D. et al., (1989) Science 246, 1275- 1281. 
10 Preferably the antibody is prepared by expression of a DNA polymer encoding said 

antibody in an appropriate expression system such as described above for the expression of 
polypeptides of the invention* The choice of vector for the expression system will be 
determined in port by the host, which may be a prokaryodc cell, such as E. coli (preferably 
strain B) or Streptomyces sp. or a eukaryotic cell, such as a mouse C 127, mouse myeloma, 
15 human HeLa, Chinese hamster ovary, filamentous or unicellular fungi or insect cell. The 
host may also be a transgenic animal or a transgenic plant, for example as described in 
Hiatt, Aetal (1989) Mature 34, 76-78. Suitable vectors include plasm ids, bacteriophages, 
cosmids and recombinant viruses, derived from, for example, baculoviruses and vaccinia. 

The Fab fragment may also, be prepared from its parent monoclonal antibody by 
20 enzyme rreatment, for example using papain to cleave the Fab portion from the Fc portion. 

Preferably the antibody or derivative thereof is modified to make it less 
immunogenic in the uxlrviduaL For example, if the individual is human the antibody may 
most preferably be 'humanised* ; where the cornplimen tarity determining regions) of the 
hybridoma-derived antibody has been transplanted into a human monoclonal antibody , for 
25 example as described in Jones, P. et al (1986), Nature 321, 522-525 or Tempest et aL. 
(1991) Biotechnology 9, 266-273. 

The modification need not be restricted to one of 'humanisation' ; other primate 
sequences (for example Newman, R. et al., 1992, Biotechnology 10 % 1455-1460) may also 
be used. 

30 The humanised monoclonal antibody, or its fragment having binding activity, form 

a particular aspect of this invention. 

This invention provides a method of screening drugs to identify those which 
interfere with the interaction of the FAB I protein or active fragment to mammalian cells, 
the. method comprising incubating a mammalian cell or membrane preparation with labeled 
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polypeptide in tbe presence of the drug and measuring the ability of the drug to block this 
interaction. 

The use of a polynucleotide of the invention in genetic immunization will 
preferably employ a suitable delivery method such as direct injection of plasmid DNA into 
5 muscles (V/nltT et at.. (1992) Hum Mai Gtntt, 7:363, Manthorpe et al., (1963) Hum. Gene 
Then 4, 419), delivery of DNA complexed with specific protein carriers ( Wu. et al, (1989)7 
Biol Chem 264, 16935), coprecipitation of DNA with calcium phosphate (Benvenisty & 
Reshef, FNAS, 1986: 83,9551), encapsulation of DNA in various forms of liposomes (Kaneda 
et aL, (1989) Science 243. 375), particle borabardment (Tang et aL (1992) Mature 356: 152, 

10 Eisenbraun et al, (1993) DNA Cell Biol /2:791) and in vivo infection using cloned retroviral 
vectors (Seeger et al., (1984) PNAS 81> 5849). Suitable promoters for muscle transfection 
include CMV, RSV, SRa, actin, MCK, alpha globin, adenovirus and dihydrofolate reductase. 

Hus, among others, antibodies against FAB I may be employed to inhibit FAS or FAB I 
enzymatic activity or FAB I expression. 

15 FAB I may also be employed to inhibit infections inchidkig. but not Enited to infections of 

upper respiratory tract (e.g. otitis media, bacterial tracheitis, acute epiglottitis, thyrpkhUsXJower 
respiratory (eg. empyema, lung abscess)jcarciac (eg. infective enbocarditisX gastrointestinal (e.g. 
secretory diarrhoea, splenic abscess, retroperitoneal abscess), CNS (eg. cerebral abscess), eye 
(eg. blepharitis, conjunctivitis, keratitis, endophthalmitis, preseptal and orbital cellulitis, 

20 darcryocystitis), kidney and urinary tract (eg. epidlayrnitis, intrarenal and perinephric abscess, 
toxic shock syndrome), skin (eg. impetigo, folliculitis, cutaneous abscesses, cellulitis, wound 
infection, bacterial myositis), and bone and joint (eg. septic arthritis; osteomyelitis^ 

FAB [ may also be employed to treat bacterial infection, such as, for example, mfections 
of upper respiratory tract (eg, otitis media, bacterial tracheitis, acute epiglottitis, thyroiditis), lower 

25 respiratory (eg. empyema, lung abscess),cardiac (eg. infective endocarcfitis), gasnxtoestinal (eg. 
secretory diarrhoea, splenic abscess, retroperitoneal abscess), CNS (eg. cerebral abscess), eye 
(eg. blepharitis, conjunctivitis, keratitis, endoph thalmitis, preseptal and orbital cellulitis, 
darcryocystitis), kidney and urinary tract (eg. epklkrymitia, intrarcnal and p erinephric abscess, 
toxic shock syndrome), slcm (e.g. impetigo, folliculitis, cutaneous abscesses, cellulitis, wound 

30 irifectbn, bacterial myositis), and bone and joint (eg. septic arthritis, osteorrryelitLs). 
FAB I binding rnofceuks ond assays 

This invention also provides a method for kkaffification of molecules, such as binding 
molecules, that bind FAB L Genes encoding proteins that bind FAB I, such as binding proteins. 
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can be identified by .numerous methods known to those of skill in the ait. Examples of such 
methods are described in many laboratory manuals such as, for instance, Coligan et cl, (1991) 
Current Protocols in Immunology 1(2): Chapter 5. 

For instance, expression cloning may be employed for this purpose To this end, to isolate 

5 gpnes in an individual which are responsive to FAB I, pclyadetiylated RNA is prepared from a cell 
responsive to FAB I, a cDNA library is created from this RNA, the library is divided mto pools, 
and the pools are txansfectad individually into cells that are not responsive to FAB L The 
transacted cells then are exposed to labeled FAB L (FAB I can be labeled by a variety of well- 
known techniques including standard methods of racfio-iodination or inclusion of a recognition site 

10 for a she^specmcproteb kinase^) ^ 

detained Trjese|noc«duiesconvernentry are canied out on glass sides. 

Alternatively a labeled hgand can be pbotofrffiniry linked to a cell extract such as a 
membrane or a membrene extract, pr^ored from cells that express a molecule that it binds, such 
as a binding mofecute. Cross-finked material is resolved by poryaxrylarntde gel electrophoresis 

15 ("PAGE**) and exposed to X-ray film. The labeled complex containing the figaixl-binding can be 
excised, resolved into peptide fragments, and subjected to protein mkxosequencing. The^rrrino 
acid sequence obtained from rnicmsequencing can be used to design, unique or degenerate 
oligonucleotide probes to screen cDNA libraries to identity genes encoding the putative binding 
molecule. 

20 Polypeptides of die invention also can be used to assess FAB I binding capacity of FAB I 

binding molecules , such as binding molecules, in cells or in cell-free preparations. 
Antagonists and Agonists - assays and mohjcules 

The invention also provides a method of screening compounds to identify those which 
enhance or block the action of FAB I on cells, such as its afteraction with FAB I-biriding molecules 
25 such as binding rnotecules- An antagonist is a compound which decreases the natural bio logic a l 
functions of FAB L An agonist is a cornpound which increases the natural biological functions of 
FABL 

For example; a cellular component, such as a nnrferanc* cdl e n v el ope or cell wall, or a 
preparation of any thereof* may be prepared from a cefl that expresses a molecule that binds FAB 
30 I, such as a molecule of a physiological pathway ncdulated or affected by FAB 1» such as, for 
example, a regulatory pathway, such as a FAS pathway. The preparation is incubated with 
hbefcd FAB I in the absence or the presence of a cancfidate molecule which may be a FAB I 
agonist or antagonist The ability of the candidate mokcub to bind the hireling molecule is 



41 



(74) 



^BmO-l 74590 



mmM% 15 6 2 16 

reflected in decreased binding of the labeled ligand. Molecules which bind gratuitously, £&, 
without inducing the effects of FAB I on barfing the FAB I binding molecule, are most likely to be 
good antagonists. Molecules that bind well and elicit effects that arc the same as or closely related 
to FAB I are agonists, 

5 FAB I-&ke effects of potential agonists and antagarists may by measured, for instance, by 

o^termining activity of a second messenger system following interaction of the candidate molecule 
with a cell or appropriate cell preparation, and comparing the effect with that of FAB I or 
molecules that dick the same effects as FAB I Second messenger systems that may be nseful in 
this regard include but are not limited to AMP guanykte cyclase, km channel or phosphobositidc 

10 hydrolysis second messenger systems. 

Another example of an assay for FAB I antagonists is a competitive assay that combines 
FAB I and a potential antagonist with roenibiane-boiind FAB I binding molecules or recombinant 
FAB I binding molecules under appropriate conditions for a competitive inhibition assay. FAB I 
can be labeled, such as by radioactivity, such that the number of FAB I molecules bound to a 

15 binding molecule can be determined accurately to assess the effectiveness of the potential 
antagonist 

A further example of a screen is a detect the reduction of crotonytCoA by measuring 
the consumption of NADH. Crotonyl-ACP may also be used in place of crotonyl-OoA in 
such a screen. Test compound are added to the reaction mix to determine the effect on the 
20 reduction of crotonyl-CoA or crotonyl-ACP. Agonists can be identified if the fovel of 
reduction is increased and antagonists can be identified if the level of reduction is decreased. 
Dtazaborine or palmitoyl CoA may be used as a positive control for antagonism. It is 
preferred that these screens be used in a highthrouput assay using a microtitre plate format 
and a plate reader. 

25 Potential antagonists include small organic molecules, peptides, polypeptides and 

antibodies that bind to a polypeptide of the invention and thereby inhibit or extinguish its activity. 
Potential antagonists also may be small organic molecules; a peptide; a polypeptide such as a 
closely rekted protein or antibody that binds the same sites on a binding molecule, such as a 
Dialing moteciue, without inducing FAB I-induced activities, thereby preventing the action of FAB 

30 Iby excUidtngFABIfrombinding. 

Potential antagonists include a small molecule which binds to and occupies the binding sire 
of the polypeptide thereby preventing binding to cellular rinding molecules, such as binding 
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molecules, such chat normal biological activity is prevented Examples of small molecules include 
but are not limited to small organic molecules, peptides or peptide-like molecules. 

Potential antagonists also include diazaborinc mimics (Boron substituted for sulphur, 
carbon* or oxygen) and mimic of activated isoniazid. 
5 Other potential antagonists include antisense motecules. Antisense technology can be used 

to control gene expression through antisense DNA or RNA or through triple-helix formation. 
Antisense techniques are discussed^ for example* in - Okano, J. (1991) Neurochem 55:560; 
OUGODEQXYNUCLEOT1DES AS ANTISENSE INHIBITORS OF GENE EXPRESSION, CRC 
Press, Boca Raton, FL (1988V Triple helix formation is Discussed in. for instance Lee et aL, 
10 (1979) Nucleic Acids Research 6: 3073; Oooney et aL. (1988) Science 241: 456; and Dervan et 
aL, (1991) Science 251: 1360. The methods are based on binding of a polynucleotHle to a 
comp l ementary DNA or RNA. For exainple, the 5* coding portion of a polyraicfcotide that encodes 
the mature polypeptide of the present invention may be used to design an antisense RNA 
ohgorijcleotioecf from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to 

15 be cornplerrientary to a region of the gene involved in trariscription thereby preventing transcription 
and the production of FAB I. The antisense RNA oligonucleotide hybridizes to the mRNA in vivo 
and blocks translation of the mRNA molecule into FAB I polypeptide. The oligonucleotides 
described above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of FAB L 

20 The antagonists may be employed in a conqposition with a phannaceutically acceptable 

carrier, eg., as hereinafter described. 

The antagonists may be employed for instance to inhibit diseases including, but not linrited 
to infections of upper respiratory tract (eg. otitis media, bacterial tracheitis, acute epiglottitis, 
thyraditis), lower respiratory (eg. empyema, lung arjsces5).cardiac (e.g. infective ertdccaitftis), 

25 gastrointestinal (eg. secretory diarrhoea, splenic abscess, retroperitoneal abscess), CNS (eg. 
cerebral abscess), eye (eg. blepharitis, conjunctivitis, keratitis, ena^htrialrrritis, preseptal and 
orbital cellulitis, darcryocystitis). kidney and urinary tract (eg. epfcfidyinitis, intrarenal and 
perinephric abscess, toxic shock syndrome), skin (eg, impetigo, fMiculitis , cutaneous abscesses, 
cellulitis, wound infection, bacterial myositis), and bone and joint (eg. septic arthritis, 

30 osteomyelitis). 

In a particular aspect the invention provides the use of the polypeptide, 
polynucleotide or inhibitor of the invention to interfere with the immediate physical 
interaction between a pathogen and mammalian host responsible for sequelae of infection. In 
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particular the- molecules of the invention may be used: i) In the prevention of adhesion of 
bacteria, in particular gram positive bacteria, to mammalian extracellular matrix proteins on 
in-dwelling devices or to extracellular matrix proteins in wounds; ii) to block FAB I protein 
mediated mammalian cell invasion by, for example, initiating phosphorylation of mammalian 
5 tyrosine kinases (Rosenshine et aL, (1992) Infect. Immun. 60, 221 1-7); in) to block bacterial 
adhesion between mammalian extracellular matrix proteins and bacterial FAB I proteins 
which mediate tissue damage; and/or iv) to block the normal progression of pathogenesis h 
infections initiated other than by the implantation of in-dwelling devices or by other surgical 
techniques. 

10 The antagonists may be employed in a composition with a pharmaceutically acceptable 

carrier, as hereinafter deserted. 

Each of the DNA sequences provided herein may be used in the discovery and 
development of antibacterial compounds. The encoded protein upon expression can be used 
as a target for the screening of antibacterial drugs. Additionally, the DNA sequences 

15 encoding the amino terminal regions of the encoded protein or Shine-Deigarno or other 
translation facilitating sequences of the respective rriRNA can be used to construct antisense 
sequences to control the expression of the coding sequence of interest 

In view of the conservation in the amino acid sequence of FAB I with known 
enzymes in ffjrtfluenzae. Kcoli and S. typhimurium, an antibacterial targeted at FAB I 

20 agonist and antagonist compounds provided by the invention are believed to be active 
against a wide variety of Gram negative and positive organisms. In addition, a Fab I 
homolog (InhA) has been identified in Mycobacterium tuberculosis. Therefore, an 
antibacterial provided by the invention, targeted at FAB I, may also have anti - 
mycobacterial activity. Further, since Diazahorine derivatives inhibit LPS biosynthesis 

25 (Lam et al (1987) /. Antunicrob. Chemother. 20 37-45) and LPS is a known virulence 
factor, the invention provides antibacterial compounds targeted at FAB I that have enhanced 
activity in vivo. 

Vaccines 

Another aspect of the invent cm relates to a method for inducing an immunological 
30 response in a mammal which comprises inoculating the mammal with FAB I, or a fragment 
or variant thereof, adequate to produce antibody to protect said animal from disease, 
particularly a bacterial infection, and especially a staphylococcal infection. Yet another 
aspect of the invention relates to a method of inducing immunological response in a niammal 
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which comprises, through gene therapy, delivering gene encoding FAB I, or a fragment or a 
variant thereof, for expressing FAB I, or a fragment or a variant thereof in viw in order to 
induce an immunological response to produce antibody to protect said animal from disease. 

A further aspect of die invention relates to an immunological composition which, 
5 when introduced into a mammalian host, induces an immunological response in that mammal 
to a given FAB I or protein coded therefrom, wherein the composition comprises a 
recombinant FAB I or protein coded therefrom cornprising DNA which codes for and 
expresses an antigen of said gene or protein coded therefrom. 

FAB I or a fragment thereof may be fused with co-protein which may not by Itself 

10 produce antibodies, but is capable of stabilizing the first protein and producing a fused 
protein which will have immunogenic and protective properties. Thus fused recombinant 
protein, preferably further comprises, an antigenic co-protein, such as Olutathione-S- 
transferase (GST) or beta-galactosidase, relatively lacgp co-proteins which solubilise die 
protein and facilitate production and purification thereof. Moreover, the co-protein may act 

15 as an adjuvant in the sense of providing a generalized stimulation of the immune system. The 
co-protein may be attached to either the amino or carboxy terminus of the first protein, _ 

Included in the present invention are methods for the introduction into an individual 
polypeptides or polynucleotides of the invention along with an iinmunrjstimuIatorY DNA 
sequence to enhance the immune response to FAB I, and compositions cornprising FAB1 and 

20 an ijnmimo stimulatory DNA sequence. Such iinrnunostimulatory DNA sequences ane their 
uses are described in Sato, et al., (1996) Science 273: 35Z 

The present invention also includes a vaccine formulation which comprises the 
irnmunogenic recombinant protein together with a suitable carrier. Since the protein may be 
broken down in the stomach, it is preferably administered parenteralry (including 

25 subcutaneous, intramuscular, intravenous, intradermal etc. injection). Formulations suitable 
for parenteral administration include aqueous and non-aqueous sterile injection solutions 
which may contain anri-oxidants, buffers, bacteriostats and solutes which render the 
formulation ins tonic with the blood of the recipient; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents or thickening agents. The formulations 

30 may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeze-dried condition requiring only the addition of the sterile 
liquid carrier imrnediately prior to use. The vaccine formulation may also include adjuvant 
systems for enhancing the imraunogenicity of the formulation, such as oil-in water systems 
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and other systems known in the art. The dosage will depend on die specific activity of die 
vaccine and can be readily determined by routine experimentation. 

Whilst the invention has been described with reference to certain FAB I, it is to be 
understood that this covers fragments of the naturally occurring protein and similar proteins 
5 (for example, having sequence homologies of 50% or greater) with additions, deletions or 
substitutions which do not substantially affect the irarnunogemc properties of the recombinant 
protein. 

Compos tions 

The invention also relates to compositions comprising the polynuckotioe or the 
10 polypeptides discussed above or the agonists or antagonists. Thus, the polypeptides of the present 
invention may be employed in combination wkh a non-sterile or sterile carrier or carriers for use 
with ceUs, tissues or organisms, such as a phanriaceutical carrier suitable for administration to a 
subject Such cornpositions comprise, for instance, a media additive or a therapeutically effective 
amount of a polypeptide of the invention and a r^rmaoeutically acceptable carrier or excipienL 
15 Such carriers may include, but are not limited to, saline, buffered saline, dextrose, water, glycerol, 
ethanol and comhinations thereof. Trie fbrmulat ion should suit the mode of admiiustxation. 
Kits 

The invention further relates to phanraceutical packs and kits comprising one or mote 
containers filled with one or more of the ingredients of the aforerneitfioncd oorar^itions of the 
20 invention. Associated with such corfainer(s) can be a nonce hi the form prescribed by a 
governmental agency regulating the manufacture, use or sole of pharmaceutical or biological 
products, reflecting approval by the agency of the manufacture, use or sale of the product for 
human administration. 

Also provided by the invention are diagnostic kits for the FAB I gene and homologs will 
25 enable the directed therapy of a FAB I directed antibacterial DNA hybridisation or protest 
(irmxknal antibody) based kits for the identification of Bab I and homologs of FAB I from 
different species. Such a kit could also detect mutations in the FAB I gene /protein and its 
homologs. 

Administration 

30 Polypeptides and other cc«ipounds of the present invention may be ernployed alone or in 

conjunction with other cotrpounds, such as therapeutic compounds. 
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The pharmaceutical ccropositions nay be administered in any effective, convenient 
maimer including, for instance, administration by topical oral, anal, vaginal intravenous, 
intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal routes among others. 

The pharmaceutical compositions generally are administered in an amount effective for 
5 treatment or prophylaxis of a specific indication or irrfcations. In general the compositions are 
administered in an amount of at least about 10 ug/kg body weight. In most cases they wiO be 
administered in an amount hot in excess of about 8 mg/kg body weight per day. Preferably, in 
most cases, dose is from about 10 ug/kg to about 1 mg/kg body weight, daily. It will be 
appreciated that opthniim dosage will be determined by standard methods for each treatment 
10 modality and indication, taking into account the indication, its severity, route of adVimistration, 
complicating conditions and the lite. 

In therapy or as a prophylactic, the active agent may be administered to a individual 
as an injectable composition, for example as a sterile aqueous dispersion, preferably isotonic. 

Alternatively die composition may be formulated for topical application 
15 for example in the form of ointments, creams, lotions, eye ointments, eye drops, ear drops, 
mouthwash, impregnated dressings and sutures and aerosols, and may contain appropriate 
conventional additives, including, for example, preservatives, solvents to assist drug 
penetration, and emollients in ointments and creams. Such topical formulations may also 
contain compatible conventional carriers, for example cream or ointment bases, and ethanol 
20 or oleyl alcohol for lotions. Such carriers may constitute from about 1% to about 98% by 
weight of the formulation; more usually they wilt constitute up to about 80% by weight of the 
formulation. 

For administration to human individuals, it is expected that the dairy dosage level of 
the active agent will be from 0.01 to 10 mg/kg, typically around 1 mg/kg. Hie physician in 

25 any event will determine the actual dosage which will be most suitable for an individual and 
win vary with the age, weight and response of the particular individual. The above dosages 
are exemplary of the average case. There can, of course, be individual instances where higher 
or lower dosage ranges are merited, and such are within the scope of this invention. 

In-dweUing devices include surgical implants, prosthetic devices and catheters, i.e., 

30 devices that are introduced to the body of as individual and remain in position for an extended 
time. Such devices include, for example, artificial joints, heart valves, pacemakers, vascular 
grafts, vascular catheters, cerebrospinal fluid shunts, urinary catheters, continuous 
ambulatory peritoneal dialysis (CAPD) catheters, etc. 
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The composition of the invention may be administered by injection to achieve a 
systemic effect against relevant bacteria shortly before insertion of an in-dwelling device. 
Treatment may be continued after surgery during the in-body time of the device In addition, 
the composition could also be used to broaden perioperative cover for any surgical technique 
5 to prevent staphylococcal wound infections. 

Many orthopaedic surgeons consider that individuals with prosthetic joints should be 
considered for antibiotic prophylaxis before dental treatment that could produce a 
bacteraernia. Late deep infection is a serious cx>niplication sometimes leading to loss of the 
prosthetic joint and is accompanied by significant morbidity and mortality. It may therefore 
10 be possible to extend the use of the active agent as a replacement for prophylactic antibiotics 
in this situation. 

In addition to the therapy described above, the compositions of this invention may be 
used generally as a wound treatment agent to prevent adhesion of bacteria to matrix proteins 
exposed in wound tissue and for prophylactic use in dental treatment as an alternative to, or 
15 in conjunction with, antibiotic prophylaxis. 

Alternatively, the composition of the invention may be used to bathe an indwelling 
device immediately before insertion. The active agent will preferably be present at a 
concentration of Ijig/ml to lOrag/ral for bathing of wounds or indwelling devices. 

A vaccine composition is conveniently in injectable form. Conventional adjuvants 
20 may be employed to enhance the imrnune response. 

A suitable unit dose for vaccination is 0.5-5ug/kg of antigen, and such dose is 
preferably administered 1-3 times and with an interval of 1-3 weeks. 

With the indicated dose range, no adverse toxicofogical effects will be observed with 
the compounds of the invention which would preclude their administration to suitable 
25 individuals. 

The antibodies described above may also be used as diagnostic reagents to detect the 
presence of bacteria contain ing the FAB I protein. 

hi order to facilitate understanding of the following example certain frequently 
occurring methods and/or terms will be described 
30 Gene therapy 

The FAB I rx^ynucieotides, rx^lypeptides, agonists and antagonists that are f^ypeptkies 
may be employed in accordance with the present invention by expression of such polypeptides In 
vivo, in treatment modalities often referred to as "gme therapy." The comrxunds of the inventions 
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may be used as gene inununothcrapies^ to engender an immune resoponse in an individual against 
the organism from which such oompound was derived as well as related or^rusms. 

Thus, for example, cells from an individual may be engineered with a polynucleotide; such 
as a DNA or RNA, encoding a polypeptide ex vivo, and the engineered cells thai can be provided 
5 to an individual to be treated with the porypeptife For exangrie, ce^ 

the use of a retroviral plasmtd vector cantaimng RNA encoding a polypeptide of the present 
invention. Such methods arc wcD-known in the art and their use in the present invention win be 
apparent from the teachings herein. 

Similarly, cells may be engineered in vivo for expression of a polypeptide in vivo by 

10 procedures known in the ait For example, a polynucleotide of the invention may be cogiitcicd for 
expression in a replication defective retroviral vector, as discussed above. The retroviral 
expression construct then may be isolated and introduced into a packaging cell is transduced with a 
retroviral ptttmd vector containing RNA encoding a polypeptide of the present invention such that 
the packaging cell now produces infectious viral particles containing the gene of interest These 

15 producer cells may be administered to an individual far engineering cells in vivo and expression of 
the polypeptkJe in vivo. These and other methods far adrninistering a polypeptide of the present 
invention by such method should be apparent to those skilled in the art from the teachings of the 
present invention. 

Retroviruses from which the retroviral plasmtd vectors herein above mentxned may be 
20 derived include, but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis virus, 
retroviruses such as Rous Sarcoma Vitus. Harvey Sarcoma Virus, avian leukosis virus, gibbon 
ape leukemia virus, human irmnunodeflciency virus, adenovirus, Myeloproliferative Sarcoma 
Virus, and mammary tumor virus. In one en±odirnent the retroviral plasrnid vector is derived from 
Moloney Murine Leukemia Virus. 
25 Such vectors well include one or more promoters for expressing the polypeptide. Suitable 

piunUas which may be employed include, but are not limited to, the retroviral LTR; the SV40 
promoter; and the human cytomegalovirus (CMV) promoter described in Miller et at, (1989) 
Biotechniques 7: 980-990, or any ether promoter (e.g., cellular promoters such as ailcaryotic 
cellular promoters including, but not limited to, the his tone, RNA polymerase D% and B-actin 
30 promoters). Other viral promoters which may be employed include, but are not limited to, 
adenovirus promoters, thymidine kinase (TK) promoters, and B19 parvovirus promoters. The 
selection of a suitable promoter will be apparent to those skilled in the art from the teachings 
retained herein. 
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The nucleic acid sequence encoding rhe polypeptide of the present invention will be placed 
under the control of a suitable promoter. Suitable promoters which may be employed include, but 
are not limited fio, adenoviral promoters, such as the adenoviral major late promoter, or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the RSV promoter; 
5 inducible promoters, such as the MMT promoter, the metallothionein promoter; heat shock 
promoters; the albumin promoter; the ApoAI promoter; human globin prornoters; viral thymicfine 
kinase promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs 
(includkig the nxxfified retroviral LTRs herein above described); the B~actin promoter, and human 
growth hormone promoters. The promoter also may be the native promoter which controls the 

10 gene ercodir^ the rx)lyper^ide. 

The retroviral plasmid vector is employed to transduce packaging cell lines to form 
producer cell lines. Examples of packaging ceils which may be transfecred include, but are not 
Krnited to, the PE501, PA317, Y-2, Y-AM, PA12, T1PM4X, VT- 19- 17412, YCRE, YCRTP, 
GP+&86, GP4envAml2, and DAN cell lines as described in Miller, A., (1990) Human Gate 

15 Thcrupy I: 5-14. The vector may be transduced into the packaging cells through any means 
known in die on Such means include, but are not limited to, electroporation, the use of liposomes, 
and CaPC>4 precipitation. In one alternative, the retroviral plasmid vector may be encapsulated 
into a liposome, or coupled to a lipid, and then adiTnntsteredtoahost. 

The producer cell line will generate infectious retroviral vector particles, which include the 

20 nucleic acid sequenee(s) encoding the polypeptides. Such retroviral vector particles then may be 
employed to transduce eukaryotic cells, either in vitro or in vivo. The transduced eukaryotic cells 
will express rhe nucleic acid sequence^) ercodtng the polypeptide. Eukaryotic cells which may be 
transduced include, but arc not Knotted to, ernbryonic stem cells, embryonic carcinoma cells, as well 
as hematopoietic stem cells, hepatocytes, fibroblasts, myoblasts, keratinocytes, enrinrtHfrl cells, 

25 and brachial epithelial cells. 
EXAMPLES 

The present invention is farther described by the following examples. The examples are 
provided solely to fllustrate the izrventk>n by reference to specific embodiments. These 
exemplification's, while illustrating certain specific aspects of the invention, do not portray the 
30 limitations or rira^ 

Certain terms used herein are explained in the foregoing glossary. 

An examples were carried out using standard techniques, which axe well known and 
routine to those of skxD in the art, except where otherwise described in detail. Routine molecular 
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biology techniques of the foOcwii^ examples can be carried out as described m standard laboratory 
manuals, such as Sambrook et aL, (1989) MOLECULAR CLONING: A LABORATORY 
MANUAL. 2nd Ed: C6M Spring Harbor Laboratory Press, Cold Spring Harbor. N.Y.. 

AH parts or amounts set out in the following examples are by weight, unless otherwise 
5 specified. 

Unless otherwise stated size separation of fragments in the examples below was carried 
out using standard techniques of agarose and polyaaylarnide gel electrophoresis ("PAGE") in 
Sambrook et aL, MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989) and numerous other references such 

10 as, for instance, by Goeddei et aL. (1980) Nucleic Acids Res. 8: 4057. 

Unless described otherwise, ligations were accomplished using standard buffers, 
mnfarCTtarperatures and times, approximately equiroolar amounts of the DNA fragments to be 
hgated and approximately 10 units cfW WAU^sefligase ,r ) per 0.5 ugofDNA. 
Example 1 Isolation and sequencing of SL aureus FAB I gene 

15 The polynucleotide having the DNA sequence given in SEQ ID NO.l was obtained 

from the sequencing of a library of clones of chrornosorrai DNA of S. aureus WCUH 29in 
ELcoh\ It has been demonstrated by the process herein described that it is transcribed in vivo 
in an established infection of S.aureus WCUH 29 in a mouse model of infection. 

To obtain the polynucleotide encoding FAB I protein using the DNA sequence given 

20 in SEQ ID NO: 1 typically a library of clones of chromosomal DNA oF S.aureus WCUH 
29in E.colt or some other suitable host is probed with a radiolabeled oligonucleotide, 
preferably a 17mer or longer, derived from the partial sequence. Clones carrying DNA 
identical to that of the probe can then be distinguished using high stringency washes. By 
sequencing the individual clones thus identified with sequencing primers designed from the 

25 original sequence it is then possible to extend the sequence in both directions to determine the 
full gene sequence. Conveniently such sequencing is performed using denatured double 
stranded DNA prepared from a plasmid clone. Suitable techniques are described by 
Maniaris, T_, Fritsch, E.F. and Sarrfcrook et aL, (1989) MOLECULAR CLONING. A 
LABORATORY MANUAL, 2nd Ed; Cold Spring Harbor laboratory Press, Cold Spring Harbor, 

30 New Yoik. (see Screening By Hybridization 1.90 and Sequencing Denatured Double- 
Stranded DNA Templates 1 3.70). 

. In some cases the sequencing data from two or more clones containing overlapping 
S.aureusWCUH 29 DNA was used to construct the contiguous DNA sequence in SEQ ID 
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NO.1. Libraries may be prepared Libraries may be prepared by routine methods, for 
example: Methods 1 and 2 

Total cellular DNA is isolated from Staphylococcus aureus strain WCUH 
29(NCIMB 40771) according to standard procedures and size-fractionated by either of two 
5 methods. 

Method I 

Total cellular DNA is mechanically sheared by passage through a needle in order to 
srze-frnctionare according to standard procedures. DNA fragments of up to llkbp in size are 
rendered brunt by treatment with exonucieasc and DNA polymerase, and EcnRI linkers 
10 added . Fragments are Hgated into the vector Lambda ZapII that has been cut with EcoRI, the 
library packaged by standard procedures and Ecoli infected with the packaged library. The 
library is amplified by standard procedures. 
Method! 

Total cellular DNA is partially hydrolsed with a combination of four restriction 
15 enzymes (Rsal, Pall, Alul and Bshl235I) and size-fractionated according to standard 
procedures. EcoRI linkers are figated to the DNA and die fragments then tigated into the 
vector Lambda ZapII that have been cut with EcaRL the library packaged by standard 
procedures, and E.coli infected with the packaged library. The library is amplified by 
standard procedures. 

20 Example 2 FAB I enzyme activity analysis 

The activity of FAB I protein may be measured using either crotonoyl-CoA or 
crptonoyl -ACP as a substrate (Bcrgler, et ai, (1994), J.BioLChem. 269. 5493-5496) and 
monitoring the decrease in absorbance at 340nm due to the consumption of NADU 
. Crotonoyl-ACP (Km 22uM) is a better substrate than crotonoyi-CoA (Km 2.7mM). 

25 crotonoyl-CoA is available from Sigma (C6146). A diazaborirte derivative may be used as 
a positive control, this should be readily available via a 2 step synthesis with publicly 
available starting materials using methods known in the art Test compounds may be added 
to this assay to determine whether they agonize or antagonize enzymatic activity. 
Example 3 . Gene rninsiriotiier^ieiiric expression of 5. aureus FAB I 

30 Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue s placed m 

tissue-culture medium and separated into small pieces. Small chunks of the tissue are placed on a 
w« surface of a tissue colturc flask, approximately ten pieces arc placed in each flasle The fMcis 
turned upside down, closed tight and left at room temperature overnight After 24 hours at room 
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temperature, the flask is inverted - the chunks of tissic remain fixed co bottom of the flask- and 
fresh media is added (e.&. Ham's F12 media, with 10% FBS, penicillin and stieptamyuin). The 
tissue is then incubated at 3TC for approximately one week. At this time, fresh media is added and 
subsequently changed every several days. After an additional two weeks in culture; a monolayer of 
5 fibroblasts emerges. The monolayer is trypsinized and scaled into larger flasks. 

A vector fty gene therapy is digested with restriction enzymes for cloning a fragment to be 
expressed The digested vector is treated with calf intestinal phosphatase to prevent setf-ligauon. 
The cbpriosplK>ryiatcd, linear vector b 

FAB 1 DNA capable of expressing active FAB I, is isolated. The ends ofthe fragment arc 
10 mocMtedL if necessary, for cloning into the vector. For instance, 5* overhanging may be treated 
with DNA polymerase to create blunt ends. 3* overhanging ends may be removed using SI 
nuclease. Linkers may be ligated to blunt ends with T4 DNA figase. 

Equal quantiries of the Moloney murine leukemia virus linear backbone and the FAB I 
fragment arc mixed together and joined using T4 DNA li^se. The ligation mixture is used to 
15 transform £ coli and the bacteria are then plated onto agar-containing kanarnyciiL Karamycin 
phenotype and restriction analysis confirm that the vector has theprqperly inserted gene. _ 

Packaging cells are grown in tissue culture to confluent density in Dulbccco's Modified 
Eagles Medium (DMEM) with 10% calf serum (CSX penicillin and streptomycin. The vector 
containing theFAB I gene is introduced into the packaging ceils by standard techniques. Infectious 
20 viral particles cmtartung the FAB I gene are collected from the packaging cells, which now are 
called producer cdls. 

Fresh media is added to the producer cells, and after an appropriate incubation period 
media is harvested from the plates of confluent producer cells. The media, containing the 
infectious viral part i cles, is filtered through a MUHpore filter to remove detached producer cells. 

25 The filtered media then is used to infect fibroblast cells. Media is removed from a subconfhient 
plate of fibroblasts and quickly replaced with the filtered media. Pdybrene (Aldrich) may be 
included in the media to facilitate transduction. After appropriate incubation, the media is 
removed and replaced with fresh mafia. If the titer of virus is high, then virtually all fibroblasts 
will be infected and no selection is required. If the titer is low, then it is necessary to use a 

30 retroviral vector that has a selectable marker, such as neo or his, to select out transduced cells for 
expansion. 
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Engineered fibroblasts then may be injected into rats, either alone or after having been 
grown to confluence on microcarrier beads, such as cytodex 3 beads. The injected fibroblasts 
produce FAB I product, and the biological actions of the protein are conveyed to the host. 

It will he dear that the iirverition may be practiced otherwise than as particularly described 
5 in the foregoing description and examples. 

Numerous modifications are! wiriatkms of tie present 
above frerchings and, therefore, are within the scope of the appended claims. 
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SEQUENCE LISTING 

|1) GENERAL INFORMATION 

(i) APPLICANT: Lonsdale, John 
Milner, Peter 
Payne, David 
Pearson, Stewart: 

(ii) TITLE OP THE INVENTION: Novel FabI 

(iii) NUMBER OF SEQUENCES: 2 

(lv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: * SmithKline Beecham Corporation 
<B) STREET: 709 Swede land Road 

(C) CITY: King of Prussia 

(D) STATE: PA 

(E) COUNTRY: USA 

(F) ZIP: 1941)6-0939 

(V) COMPUTER READABLE FORK: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 
{CJ OPERATING SYSTEM: DOS 

(DJ SOFTWARE: FastSBQ for Windows version 2.0 

(vi] CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 

(BJ FILING DATE: 28-August-1997 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

[A) APPLICATION NUMBER : 60/024845 

(B) FILING DATE: 28-AUG^1996 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Gianni, Edward R 

(B) REGISTRATION NUMBER: 38,891 

tC) REFERENCE/DOCKET NUMBER: GM50005 

(ix] TE^XJMMONICATTON INFORMATION: 
{A} TELEPHONE; 610-2*70-4478 
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.(B) TELEFAX: 610-270-5090 
(C) TELEX: 

<2) INFORMATION FOR SBQ ID MO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH r 256 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNBSS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE i protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Met Leu Asn Leu Glu Asn Lys Thr Tyr Val lie Met Gly He Ala h&n 

1 5 10 15 

Lys Arg Ser He Ala Phe Gly Val Ala Lys Vol Leu Asp Gin Leu Gly 

20 25 30 

Ala Lys Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu Leu 

35 40 45 

Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

He Asp Val Gin Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin He 
65 70 75 80 

Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala Phe 

85 90 95 

Ala Aen Met Glu Asp Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg Glu 

100 105 110 

Gly Phe Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Leu Thr He Val 

115 120 125 

Ala His Glu Ala Lys Lys Leu Met Pro Glu Gly Gly Ser He Val Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Aen Val Met 
145 150 .155 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn He Arg Val Asn Ala He Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He Leu 

195 200 205 

Lye Glu lie Glu Glu Arg Ala Pro Leu Lyp Arg Asn Val Asp Gin Vol 
210 . 215 220 
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Glu 



Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu S£r Ser Gly 
230 235 240 

Thr Gly Glu Asn He His Val Asp Ser Gly Phe His Ala He Lys 



225 



val 



245 250 255 



(3) INFORMATION FOR SBQ ID 110:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 771 base pairs 

(B) TYPE: nucleic acid 

(C ) . STRANDEDNESS : double 

(D) TOPOLOGY: linear 

( it ) MOLECULE TYPE: Genomic DMA 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO:2: 



ATGTTAAATC 


TTGAAAACAA 


AACATATGTC 


ATCATGGGAA 


TCGCTAATAA 


GCGTAGTATT 


60 


GCTTTTGGTG 


TCGCTAAACT 


TTTAGATCAA 


TTAGGTGCTA 


AATTAGTATT 


TACTTACCGT 


120 


AAAGAACGTA 


GCCGTAAAGA 


GCTTGAAAAA 


TTATTAGAAC 


AATTAAATCA 


ACCAGAAGCG 


180 


CACTTATATC 


AAATTGATCT 


TCAAAGCGAT 


GAAGAGGTTA 


TTAATGGTTT 


TQAGCAAATT 


240 


GOTAAAOATG 


TTGGCAATAT 


TGATGGTGTA 


TATCATTCAA 


TCGCATTTGC 


TAATATGGAA 


300 


GACTTACGCG 


GACGCTTTTC 


TGAAACTTCA 


CGTGAAGGCT 


TCTTGTTAGC 


TCAAGACATT 


360 


ACTTCTTACT 


CATTAACAAT 


TGTGGCTCAT 


GAAGCTAAAA 


AATTAATGCC 


AGAAGGTGGT 


420 


AGCATTGTTG 


CAACAACATA 


TTTAGGTGGC 


GAATTCGCAG 


TTCAAAATTA 


TAATGTGATG 


480 


GGTGTTGCTA 


AAGCGAGCTT 


AGAAGCAAAT 


CTTAAATATT 


TAGCATTAGA 


CTTAGGTCCT 


540 


GATAATATTC 


GCGTTAATGC 


AATTTCAGCT 


GCTCCAATCC 


GTACATTAAG 


TGCAAAAGGT 


600 


GTGQGTGGTT 


TCAATACAAT 


TCTTAAAGAA 


ATCGAAGAGC 


GTGCACCTTT 


AAAACGTAAC 


660 


GTTGATCAAG 


TAGAAGTAGG 


TAAAACAGCG 


GCTTACTTRT 


TAAGTGACTT 


ATCARGTGGC 


720 


GTTACAGGTG 


AAAATATTCA 


TGTAGATAGC 


GGATTCCACG 


CAATTAAATA 


A 


771 
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What is claimed is: 

1. An isolated polynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide having at least a 10% identity to a polynucleotide encoding a 
5 polypeptide cornprismg amino acids 1 to 256 of SEQ ID N02; 

(b) a polynucleotide which is complementary to the polynucleotide of (a); and 

(c) a pdynucleotide comprising at least 15 bases of the porynuclcoddc cf (a) or (b). 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA. 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA. 

10 4. The polynucleotide of Claim 2 comprising nucleotide I to 771 set forth in 

SEQ ID. NO: 1. 

5. The porynucleotide of Claim 2 comprising nucleotide encoding the amino 
acid sequence set forth in SEQ ID NQ:2. 

6. The porynucleotide of Claim 2 which encodes a polypeptide comprising 
15 ammo acid 1 to 256 of SEQ ID NO:2, 

7. An isolated porynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide having at least a 70% identity to a polynucleotide encoding 
the same mature polypeptide expressed by the cDNA contained in NQMB Deposit No.40771 ; 
20 (b) a polynucleotide complementary to the polynucleotide of (a); and 

(c) a polynucleotide comprising at least 15 bases of the polynucleotide of (a) or 

(b). 

8. A vector comprising the DNA of Claim 2. 

9. A host cell comprising the vector of Claim 8. 

25 10. A process for producing a polypeptide comprising: expressing from the host 

cell of Claim 9 a rjolyrjeptide encoded by said DNA. 

11. A process for producing a cell which expresses a polypeptide comprising 
trarisforming or transfecting the cell with the vector of Claim 8 such that the cell expresses the 
polypeptide encoded by the cDNA contained in the vector. 
30 12. A polypeptide comprising an amino acid sequence which is at least 70% 

identical to amino acid 1 to 256 of SEQ ID NOi 

13. A polypeptide comprising an animo acid sequence as set forth in SEQ ID 

NO:2. 

16. An antibody against the polypeptide of Claim 12 
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17. - An antagonist which inhibits the activity of the polypeptide of Claim 12. 

18. A method for the treatment of an individual having need of FAB I 
comprising: administering to the individual a therapeutically effective amount of the 
polypeptide of Claim 12. 

5 19. The method of Claim 17 wherein said therapeutically effective amount of the 

polypeptide is administered by providing to the individual DNA encoding said polypeptide and 
expressing said polypeptide m viva 

20. A method for the treatment of an individual having need to inhibit FAB I 
polypeptide comprising: administering to the individual a therapeutically effective amount of 

10 the antagonist of Claim 1 6. 

21. A process for diagnosing a disease related to expression of the polypeptide of 
Claim 12 comprising; 

determining a nucleic acid sequence encoding said polypeptide. 

22. A diagnostic process comprising: 

15 analyzing for the presence of the polypeptide of Claim 12 in a sample derived from a 

host 

23. A method for identifying compounds which bind to and inhibit an activity of 
the polypeptide of Claim 12 comprising: 

contacting a cell expressing on the surface thereof a binding for the polypeptide, said 
20 binding being associated with a second component capable of providing a detectable signal in 
response to the binding of a compound to said binding, with a compound to be screened under 
conditions to permit binding to the binding; and 

detemiining whether the compound binds to and activates or inhibits the binding by 
detecting the presence or absence of a signal generated from the interaction of the compound 
25 with the binenng. 

24. A method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with FAB I, or a fragment or variant thereof, adequate 
to produce antibody to protect said animal from infection by a staphylococcus. 

25. A method of inducing immunological response in a mammal which 
30 comprises, through gene therapy, delivering gene encoding FAB I fragment or a variant 

thereof, for expressing FAB I, or a fragment or a variant thereof in vivo in order to induce 
an immunological response to produce antibody to protect said animal from disease. 

26. An immunological composition which, when mtroduced into a mammalian 
host, induces an immunological response in that mammal to a given FAB I polynucleotide 
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or protein coded therefrom, wherein the composition comprises a recombinant FAB T 
polynucleotide or protein coded therefrom comprising DNA which codes for and 
expresses an antigen of said FAB I polynucleotide or protein coded therefrom. 
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ABSTRACT OF THE DISCLOSURE 
Prokayrotic FAB I polypeptides and DNA (RNA) encoding such FAB 1 and a 
procedure for producing nidi polypeptides by recombinant tcchrriqpres is disclosed. Also 
disclosed arc rcethods for utiHziiig such FAB I for the treatment of infection, such as bacterial 
infections. Antagonists against such FAB I and their use as a therapeutic to treat \mfectians, 
such asstaphylococcal infections are also disclosed Also disclosed are diagnostic assays for 
detecting riismsts related to the presence of FAB I nucleic acid sequences and the polypeptides in 
a host Also disclosed are diagnostic assays for detecting polynucleotides encoding FAB I and 
for ripftvfrng the polypeptide in a host 



